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Construction of airplanes for victory calls for a boundless supply of magnesium. 
The production curve of this remarkable weight-saving metal rises ever higher as 
Dow extracts millions of pounds from the waters of the sea. The eye of the designer is 
on the future when these vast quantities of magnesium will release more horsepower 
for peaceful purposes and lighten our daily tasks in innumerable ways. 

THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
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The Lightest Structural Metal... One-third Lighter Than Any Other in Common Use 
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Are You Heat-treating 


Parts That Require 
INDIVIDUAL HANDLING? 


s the Job for a ROTARY Hearth 


if you want 
1. Accurate Hardening 








That’ 








2. Continuous Operation 
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Very little labor is required 
fer operation. Charge and dis- 





charge doors are together so 


ene workman can tend both 


—and for NO DECARB Use a 
G-E Furnace with Drycolene 


3 OR heat treating high-carbon, alloy-steel parts 
decarb free, General Electric now offers a rotary- 
hearth furnace that can be used with drycolene. 


This furnace affords an easy and simple method of 
hardening parts that must be fixture quenched. Parts 
that require careful individual handling, such as gears 
and shafts. 


With this furnace and drycolene producer you can 
be sure of getting uniformly hard work without de- 
carburization, and in one continuous operation. 

If you have a heat-treating problem, get in touch 
with the nearest G-E office. Our engineers will make 
a study of it, and recommend the right fugnace 
for the job, selected from dozens 
of tested and proved G-E 
heat-treating equipments that 
are available. General Electric, BUILDER OF FURNACES 


Schenectady, N. Y. . at 
FOR PRACTICALLY EVERY eae 


We the Novy “E", for Exelon, bo INDUSTRIAL NEED 
Electric employees in sAyres 


menufecturing novel equipment 





Battery of drycolene | pro- 
ducers connected to common 
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More throwing out the window of 
alphabet governmental agencies hint- 
ed... . Accomplishment of produc- 
tion goals confused. . . . Substitutions 
sometimes swing back to originals. 
. . Don't scrap old machinery if it 
can be adapted. ... G. E, recovers 
metal scrap from ashes.... We intend 
to keep copper miners underground. 
. . » Modern plant bas streamlined, 
built-in, salvage department. . . . Al- 
Joy steel may be 20 per cent of total 
in 1934. . . . Steel-is not scarce in 
last analysis. 


Speed often runs away with us.... 
We'll come out okay—Look at Valley 
Forge! . . . Renegotiating of war con- 
tracts outlined as to policy... . More 
coordination between U. S. and Brit- 
ish steel production expected. 
“Purp” bas its limitations....... Type- 
writers to be made in one plant only. 
, - . Brazil has mineral resources... . 
Accidents are production leak. : 
Enemies lack copper. . . . Scrap col- 
lecting take: ingenuity and sweat... . . 
Critical materials shift... . Lead be- 
fomes No. 1 plentiful metal. 

BUD supplements SW PC. 
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Tactics Along the Front 


“Save, Simplify, Substitute” is the 
slogan adopted by an engineering so- 
ciety, a slogan which, incorporated in 
a coat-of-arms, appeared effectively on 
the cover of a technical magazine re- 
cently. 

This slogan well compresses the un- 
derlying goal along the entire Pro- 
duction Front. Slogans and catch 
phrases are an important adjunct in 
all national crises. They are the 
words that inspire at the time and 
go down in history. There were 
“Damn the torpedoes!” from Far- 
ragut; “I'll fight along this line if 
it takes all summer!’’ from Grant; 
“Sighted Sub—Sank Same!” frorn to- 
day’s vintage. 

Moreover, the ‘‘Save’’ slogan above 
has a hard and practical ring. In the 
same category is a homely slogan that 
determines what shall be manufac- 
tured and what is too civilian: “Will 
it fly, float or shoot?", quoted by 
William E. Arnstein, chief of “Purp.” 


Trial and Error at Washington 

Trial and error still rule in Wash- 
ington. One hears constant rumors 
that they will throw out all or most 
Of the alphabet agencies and start all 


hy Harold A. Knight 


Associate Editer 


over, credible because of so many 
previous discardings (OPM out, and 
WPB in, for example). Many feel 
we should have copied more from 
the British, who had already gone 
through trial and error pains. Or, 
perhaps we should have applied more 
lessons we learned from the first 
World War. 

Confusion has existed, as to whether 
we have lived up to our production 
goals, those high in authority having 
made contradictory statements. Final 
impression is that for 1942, as a 
whole, over-all goals will have been 
achieved. 

In the scramble for substitutes, per- 
haps not enough foresight has been 
used to select a material that in turn, 
will not become scarce. Thus, many 
grades of lumber, such as used in 
making ammunition boxes, have be- 
come scarce. Apparently clever was 
the stove manufacturer who uses only 
a thin skin of steel, with the major 
purtion of ordinary clay. 


Material Need Last Only for “Duration” 

The simplest and most abundant 
materials are the best, where they 
serve the purpose for the duration. 
Much of the world lives in mud or 

(Continued on page 376) 
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adobe huts, with thatched roofs~—per- 
fect materials because supplies are in- 
exhaustible. 

Tungsten was one of the early met- 
als to become scarce, with molybdenum 


a trump card substitute. They do 
say now that moly looks scarce with 
tungsten freer in supply, with a pos- 
sible trend back to the original. A 
few months ago, nickel went through 
the same evolution—almost scarce as 
hen’s teeth, then freer in supply. Wise 
men predict there will be consider- 
able see-sawing until 


materials get 









DETROIT ELECTRIC 
FURNACES SAVE 
PRECIOUS TIME IN 
THE MELTING OF 


FERROUS OR NON-FERROUS METAL 


ne MINUTES 


fairly stabilized. 

In the fever to scrap, there may 
be danger. of breaking up machinery 
that can still, be adapted to active 
service. . A month ago we told of 
steel. mills, converting strip mills to 
plate. manufacture, using some World 
War I machinery that had had its 
“face lifted.” 

In a» Timken plant, a machine 1s 
being made to ‘‘double in brass.” A 
bending roll machine periodically has 
two wheels replaced by another two, 
one equipped with a circular knife, 
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A foundry producing bronze valves. and similar pressure fit- 
tings in a 1,000-pound Detroit Rocking Electric Furnace over a 
5 year period averaged seventeen heats every 9 hours. 


Yet this is by no means an unusual case. Performance records 
from all parts of the country reveal that Detroit Furnaces are. 
doing an exceptional job of speeding up foundry production. 


Whether you pour ferrous or non-ferrous metals or alloys, you 
can speed up your operations, save labor and floor space, 
reduce metal losses and maintain precise metallurgical con- - 
trol by using the Detroit Rocking Electric Furnace. Write today 


for complete facts. 
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through which is fun scrap power 
cable, which separates the rubber 
coating from the copper core, thus 
producing two critical waste materials, 


Recovers Scrap from Ashes 

New methods of recovering waste 
metals are heard of constantly. At a 
General Electric major works shop, 
refuse and rubbish are used for fuel. 
Ashes are passed through a ball mill 
Or grinder; a magnetic separator takes 
out ferrous materials; a concentration 
table sorts out finer particles. In 1941, 
624,000 pounds of ‘iron, steel, brass, 
copper and aluminum were saved. 
return of $10,000. 

A new way of recovering the “‘sala- 
mander” from a. blast furnace was 
developed by. an . Ohio, steel tube 
maker. Salamander is iron that lies 
below the: tapping hole and solidifies 
when the furnace is blown out. It is 
usually removed by dynamite, requir- 
ing two weeks minimum of valuable 
relining time. Now, a hole is drilled 
up through the furnace foundation 
and the melted salamander drawn off 
and cast in pigs on a sand floor. 
Thousands of such time- and material- 
savers could be mentioned. 


We Must Keep Miners Underground 

Meanwhile, labor gives increasing 
problems, with emphasis on shortage 
of copper and zinc miners. Paul V. 
McNutt proposes to raise their wages 
and improve their living conditions. 
Of the original 25,000 copper miners, 
5,000 have left for higher paid jobs. 
Lieutenant-General Brehon B. Somer- 
vell has suggested that miners of coal, 
iron and gold be transferred to cop- 
per mines—but this, perhaps, looks 
better on paper than underground. 

Salvage seems destined to play a 
more important role permanently. A 
new plant at Chicago is featured by its 
streamlined salvage department, with 
its modern collecting, sorting and han- 
dling equipment and provision to ship 
its scrap back to the steel mill daily. 

An outstanding impression of the 
trend of things is the rapid ascendancy 
of alloy steel. Emergency steels pro- 
vide for spreading thinner what al- 
loying metals are available. This 
means a total over-all much larger pro- 
duction of alloy steel. 


In 1942 alloy steel will amount to 
between .8. and 9 -per cent of total 
tonnage;.. in, 1943 it wills reach 20 
to, 21_per cent, according to Albert L. 
Kaye, Alloy Bureay, Metallurgical Di- 


vision, Carnegie-Illinois, Steel Corp. 
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Chicago, at a meeting in that city to 
consider NE steels. 


All Roads Lead to Steel 

Just as in old times they said: 
“All roads lead to Rome,” so on the 
Production Front do all—at least many 
.__materials substitutions lead back to 
steel. Thus, steel cartridge cases and 
shells in place of copper place an 
added burden on steel. Tom Girdler 
has predicted that use of stainless steel 
in airplane construction, particularly 
large airplanes, will increase in im- 
portance each year. Steel continues 
to do most of the drudgery in this 
war. tu 

Yet the steel situation is not without 
hope. The best minds say there is no 
true shortage of steel—merely a faulty 
distribution and lack of balance. Too 
many war plants got into production 
sooner than scheduled and produced 
more than their quotas, leaving large 
quantities of steel-made parts waiting 
for other parts in the same ultimate 
assembly to be made. 


Two Weeks from Junk to Plates 

A housewife junks a rusty clothes 
hamper. In 14 days it can be—and 
often is—reborn as a finished plate, 
ready to become part of a Liberty ship. 
(Authority: American Iron and Steel 
Institute. ) 

But, as hinted above, even speed 
can get out of hand and steal the 
whole show. 

Finally, today, of course, we Jack 
perspective. Bickerings between labor 
and labor, labor and management, 
WPB and Munitions Board, ad infi- 
nitum—often cloud the wonderful ac- 
complishments and progress we, as a 
nation and part of a combination of 
nations, are completing. 

Doubtless the ragged, barefoot sol- 
dier at Valley Forge felt it was all a 
useless, obscure, hopeless enterprise in 
which he was engaged. 

But history has thought otherwise! 


FUD Supplements SWPC 


Instead of trying to get war work 
for small business threatened to be 
put out of business through curtail- 
ments, the War Production Board has 
begun to work the other way around 
through its Facilities Utilization Di- 
vision, headed by W. B. Murphy, who 
Concetves his job is to serve the Army, 

avy and Maritime Commission in 
finding facilities for war work. It 
takes the place of the Contract Dis- 
tribution Bureau, OPM and its suc- 
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cessors. 

How the program works: 

(1) When a Government procure- 
ment agency is looking for a conttac- 
tor or subcontractor to do a given job, 
it contacts FUD, outlining the work; 

(2) A group of experienced pro- 
duction engineers confers about the 
assignment, recommencis a prospective 
contractor, or assigns one of its staff 
to make further inquiry. 

(3) Discusses the task with the 
prospective contractor, studies in de- 
tail his plant, equipment, personnel, 


and other production factors; and 

(4) Gets the Government procure- 
ment officer and the prospective con- 
tractor together. 

“Industry throughout the country is 
doing a remarkable job in using in- 
genuity in retooling old machinery for 
these new jobs,” Mr. Murphy told 
METALS AND ALLOoys. 

Thus, one branch of WPB, relat- 
ing to small plants, wants only to 
serve ordnance; the other branch, per- 
taining to small plants, wants only to 
serve those plants 











Refractory Concrete made with LUMNITE is helping industry 
pour out a continuous stream of vital war materials 


N THE furnaces, ovens and kilns of 

industry, Refractory Concrete, made 
with LUMNITE, confines and saves the 
heat that forges the instruments of 
war. In furnace walls, linings, and 
arches...in the arches of annealers 
and stress-relieving furnaces .. . for 
the doors of foundry ovens... for the 
tops of tunnel kiln cars...in riser- 
pipe linings, ducts and flues of coke 
plants—here are a few places to look 
for Refractory Concrete these days. 

And what is Refractory Concrete 
doing in these jobs? 
p> It’s saving time in making new refrac- 
tory installations, because it’s cold-setting, 
gains high strength in 24 hours of plac- 
ing — without firing: It’s saving time, 
money and man-hours by reducing need 
for maintenance and upkeep. 
> Its jointless, one-piece construction 
reduces heat loss through walls, floors 





and roof arches. And prevents infiltration 
of outside air as well. Its smooth surface 
cuts down erosion and friction. 

> Its adaptability is making easy: the 
erection of furnace walls and arches of 
any thickness, size or shape... thus avoid- 
ing the limitation of standard size ma- 
sonry units. It is enabling plants to pre- 
cast many special shapes for future use, 
and avoid delivery delays in emergencies. 


Our service forces are working to help 
industry make the most efficient use 
of this adaptable and versatile refrac- 
tory material. We will be glad to give 
you all available information on ap- 
plication to your needs. Meanwhile, 
send for booklet, “LUMNITE for 
Refractory Concrete.” The Atlas 
LUMNITE Cement Company (United 
States Steel Corporation Subsidiary), 
Dept. M, Chrysler Bldg., New ork City. 

















PRP By No Means a Cure-All 


Called the “white hope’’ of the War 
Production Board, the Production Re- 
quirements Plan (PRP) is not the 
lusty entity that championships are 


made of. In essence, it is a plan for 
collecting materials inventory data, 
and its chief instrument is the PD- 
25A form for quarterly reporting by 
industry: 
(1) 


and 


Requirements for materials 
gq . 


(2) Inventories on hand. 


The job of analyzing these forms, 
being currently reported by more than 
27,000 companies, has become 
prodigious. The stupendous number of 
reports is only a part of the prob- 
lem. Many manufacturers are not 
clear as to how to make out the re- 
ports, some ending with duplications 
of tonnages, others winding up with 
underestimates. 

The PRP is designed for manufac- 
turers using more than $5000 worth 
of materials a quarter. To broaden 
the scope and include all manufactur 
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Class “XA” Double Shell Direct 


Heat. 


Class “XB” Double Shell Indirect 


Heat. 


Class “XC” Steam Tube Type. 


Class “XF” Single Shell Counter- 
flow Direct Heat. 


Class XH” Single Shell Parallel- 
flow Direct Heat. 


Class “XW” Single Shell Het Air 
Passing Over Steam Coils. 
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ers, WPB has announced the Limited 
Use Materials Plan (LUMP) for 
everyone else. 

Some WPB executives realize that 
taking inventory, per se, is not the 
answer to getting the right time. The 
Army & Navy Munitions Board, which 
has locked horns with WPB over con- 
flicting prerogatives, is looking on with 
deep interest. Failure of WPB to © 
develop a method of materials flow 
to arms factories will be its signal to 
take over this basic job—WPB’s most 


important function from here on. 


Typewriters Soon Made 
in One Plant Only 
War Production Board put the 
whole typewriter industry under a plan 
of concentration of production. Be- — 
gun several months ago in a small 
way with the stove manufacturing in- 


dustry, the typewriter scheme is 
destined to be a pattern for other in- 
dustries, WPB_ spokesmen told 


METALS AND ALLOoys, Only one com- 
pany will be allowed to continue the 
manufacture of typewriters under 
Limitation Order L-54-a, as amended f 
August 4th. All other makers will be 
out of the typewriter manufacturing 
business on October ist, except for 
parts built to a schedule. 

The Woodstock Co. will be per- 
mitted to continue, since other com- 
panies are better ‘adapted to build 
munitions. Learning of this decision, 
typewriter manufacturers have been 
working hard to get enough muni | 
tions business to keep their plants in © 
operation. Some are still making ~ 
special types of machines for militar 
uses, however. = 

This scheme was projected for the 9) 
automobile industry, but after Pearl = 
Harbor the government decided that ~ 
car manufacturing would have to be 9 
curtailed and the industry turned into 7 = 
a vast arsenal for the United Nations. = 
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Let’s Coordinate 
U. $.—British Steel 


Armament production is using 7 
such large quantities of steel so fast ™ 
that the War Production Board has 
begun a careful study of the British 9 
method of steel control, to determiné ~~) 
what factors might be adopted in this — 
country. a 

Combining the military and navy _ 
requirements of both countries, 
combining output of steel mills tot pi . 
fit those requirements, is the notion 
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some WPB officials. Others believe 
that a simpler solution would be to 
exercise more thought on shipments 
of types and shapes to Great Britain, 
and possibly shipping certain types 
back to this country on empty convoy 
ships. 

At any rate, Donald M. Nelson, 
WPB chairman, has asked that the 
American group be assigned to study 
this problem to effect more coordina- 
tion. 

In the meantime, however, a group 
of U. S. steel experts has begun such 
a study and made a preliminary re- 
port to the Government 


Lead: Exception That 
Proves the Rule! 


Lead is the one major metal that 
is too plentiful rather than too scarce. 
Accordingly, it is logical to attempt to 
use lead in place of more critical ma- 
terials where possible. Lead Indus- 
tries Association, the trade organiza- 
tion of that industry, is active in pro- 
Both the Army 
and Navy are considering seriously 
possibilities of lead. 

Plumbing pipes and fittings in Serv- 
ice buildings are the first obvious use, 
such as army barracks, in place of iron 
and steel. Also in water service, in 
connections from the street to the 
house, it can easily supplant copper, 
iron and steel, 

Couplings for asbestos piping, for- 
merly of copper and bronze, can be 
made of 3 per cent antimonial lead, 
which also can serve im place of brass 
covers on drum traps in the bathroom. 

Lead alloy flashings on buildings 
can easily supplant copper. 

Nickel and iron are usually in bat- 
teries for miners’ lamps, but lead- 
acid batteries would probably serve 
well. Lead in the place of zinc as 
fusable elements of electrical fuses 
have proved practical, though redesign 
of fuses is necessary. 

The Maritime Commission has or- 
dered practically all bearings made of 
lead base in place of tin. Ammuni- 
tion boxes, first made of tin plate 
and later terne plate, are now being 
made of fiber boxes, made moisture- 
proof by a lead application. Lead in 
the place of rubber in the chemical 
industry for vats and containers is a 
“natural.” Red lead paint in place 
of zinc chromate paint is another logi- 
cal substitution. 

Almost all plans for substitution, ac- 
tual and contemplated, involve small 
tonnages by themselves, but loom im- 


moting substitutions. 
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pressively in aggregate. Consumption 
of lead has dropped one-third from 
the peak of last winter. Only about 
two-thirds of lead available from all 
sources (domestic, imported and sec- 
ondary) actually goes into consump- 
tion, most of the rest being accumu- 
lated by Metals Reserve Corp. 


Only a month or so ago the Army 
listed lead as a metal to conserve. 
Since then it has been placed in Class 
III on the critical metals list—mean- 
ing least critical. 






SPECIAL HIGH GRADE 


99.997 


pure 








They tell the following story (true 
or false?)—-it makes a good story, 
at least—about a meeting at Wash- 
ington between lead producers and 
WPB. The WPB chairman was read- 
ing off a list of inquiries for lead 
which had come to him: “A asks for 
20 tons; B inquires for 30 tons.” He 
looked up and the 
were yaw ning. 


lead produc ers 


he continued, “asks for 1000 
tons. (Then he read off the various 
specifications). When the chairman 


The electrolytic adtiniag 
process, originally con- 
ceived for the treatment 
of complex lead-zinc ores, 
consistently produces zinc 


of the highest purity. a.» 


ANACONDA SALES COMPANY 


25 Broadway, New York 
= Subsidiary of Anaconda Copper Mining Company 
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looked up again the room was empty. 
Each producer had run to the tele- 
phone to try to sell C. 


Policies in Renegotiating 
War Contracts 

Although industry generally believes 
that renegotiation of war contracts 
should be undertaken with careful 
reference to income and war excess 
profit taxes, the Army, Navy and Mari- 
time Commission issued a joint state- 

ment of policy. Basic points: 


(1) The right of industry to make 
a reasonable profit is recognized as 
fundamental. Abnormal business 
risks will be taken into account. 

(2) Overall profits before taxes on 
armament items will be the basis of 
negotiations, rather than the individual 
contracts themselves. 

(3) Neither detailed audits or com- 
plete examination of the contractor's 
books or records are contemplated. 

(4) Only one price adjustment unit 
will negotiate with any given con- 
tractor. Usually it will be the Army, 
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quickly... 
easily... 
with J-M 
FIRECRETE 


EASY CASTING... 


No cutting or 
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HIGH RESISTANCE 
TO SPALLING 


NEGLIGIBLE 
DRYING AND 
FIRING SHRINKAGE 


HERE SHUTDOWNS may be caused by 
breakdowns of doorlinings or special 
shapes, J-M Firecrete is virtually indis- 
pensable. You can cast any such shape in 
your plant. 
one day after the need arises. No expen- 
sive stocks of shapes required. 
of shipping delays! 3 types available. 
For details, see your local J-M distrib- 
utor or write Johns-Manville, 22 East 40th 
Street, New York, N.Y. 


. have it in service within 


..no danger 
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Navy or Maritime Commission, de- 
pending upon which of these procure- 
ment agencies is taking the largest 
share of the manufacturer's produc- 
tion. 

Among the factors that will be vari- 
able, but which will be considered in 
renegotiating, will be: (a) inventive 
contribution, (b) rate of production, 
(c) quality of production, and (d) 
economy in the use of materials. 

Other variable factors that will be 
considered include: (a) increases in 
labor rates, (b) increase in the cost 
of materials, (c) imexperience with 
new armament products, and (d) de- 
lays in getting materials. 

The other two procurement agencies 
will renegotiate along the lines set up 
by whichever of the three handles the 
original renegotiation. Army renego- 
tiating boards will work in the manu- 
facturing areas, and the Navy and 
Maritime Commission will do their 
work in Washington. Such factors as 
over-extended financing will be con- 
sidered, the joint policy states. 

In general, the policy has more ap- 
peal to business men than most of the 
pronouncements from the Potomac. 
Renegotiators are admonished to se 
that ‘“‘business will be assisted, insofar 
as practicable, to emerge from the war 
in condition to resume peacetime oper- 
ations quickly and vigorously.” 


Our New Ally Has Mineral Resources 


Now that Brazil has joined the 
United Nations, we will look twice at 
her natural resources. Of course, her 
metals, rubber, coffee, etc. have been 
available to us in her role as neutral. 
However, an ally in war supposedly 
becomes a much greater asset than 
when merely a neutral. There is less 
attention to the profit motive, more 
speed and cooperation in delivery. 

Brazil’s entry comes at a time when 
manganese supplies in other quarters 
are precarious. The richest sources in 
the Caucasus are threatened by Ger- 
many. Sources in India are jeopardized 
by Gandhi's revolt. 

Brazil's mineral production has mul- 
tiplied eight times in the last decade. 
Though her resources are not fully ex- 
plored, known deposits, besides man- 
ganese, are iron, bauxite, chromium, 
zirconium, molybdenum, beryllium, tt- 
tanium, nickel, tungsten, lead, copper, 
zinc, mercury, asbestos, platinum, gold, 
quartz crystals, diamonds and many 
other precious stones. 
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Brazil owns 22 per cent of the 
world’s iron ofe reserves, equal to the 
best produced by Sweden. New steel 
mills under construction will have a 
capacity of finished steel products of 
300,000 tons in 1943, with an eventual 
capacity of 750,000 tons. 

Never having been a great producer 
of metals, Brazil has been ultra mod- 
ern in salvaging what she has. Now 
salvage shops, very well equipped, are 
in reality small manufacturing plants, 
where salvaged materials are important 
raw materials. 

Old rails, no longer serviceable, are 
being used for light transmission line 
poles in rural zones. Scrap lead is 
placed in refining crucibles and given 
a quality of virgin lead. Tin in solders 
is being reduced in content as in the 
United States. 

Previously, 85 per cent of Brazil's 
steel needs was imported, so salvage 
has become highly specialized. Steel 
cross-arms on light and telephone poles 
are being replaced by wood. 

The Rio de Janeiro Tramway Light 
& Power Co. lists 36 types of trans- 
fers from a primary use to a salvage 
use. Thus, worn-out gear cases of 
streetcar motors are used for making 
washers, saving 3 tons of new sheet 
metal a year. 


Accidents, Another Production Leak 


Plugging up all leaks is the order of 
the day, whether in the form of waste 
of materials, machines, or manpower. 
Industrial accidents are always a lam- 
entable form of waste, not only be- 
cause of the loss, temporary or per- 
manent, of the work of the employee, 
but because it always works hardship 
on others, particularly if the injured 
is head of the family. 

Of unusual importance, therefore, 
are the studies of the National Safety 
Council, Inc., Chicago, now in pam- 
phlet form, on the 1941 records of 
accidents. There are separate reports 
on the steel, foundry and non-ferrous 
metal industries. 

In general, less accidents are suf- 
fered in the larger plants, usually 
because of better safety organization 
and education. In all three of these 
branches of industry both frequency 
and severity of accidents in 1941 
were slightly higher on a percentage 
basis than the year before, though far 
less than in 1926, the beginning year 
for the study. The reason for the 
1941 rise is presumably the period 
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of transition from peace to war in- 
dustry and the lack of skill in the un- 
familiar techniques. 

In the steel industry, the frequency 
rate was one half the average for all 
American industries, while the severity 
rate was 14 per cent above the av- 
erage all-industries rate. Both fre- 
quency and severity rates were 5 per 
cent higher than in 1940, A high 
proportion of injuries involved hoist- 
ing equipment. They were most fre- 
quent among grinding machines, 
power presses, lathes and drilling ma- 
chines. Corrigan, McKinney Steel 


of war-time service. 


resistances. 


Indicating 
Portable 
Type 


Type 
Indicating 
Wall 


Engelhard Pyrometers are carefully designed and 
constructed to give the consistently accurate perform- 
ance that is commensurate with the stringent demands 


Built-in high resistance per millivolt assures a high 
degree of accuracy that is unaffected by the length of 
connecting leads or by thermocouples of different 


Engelhard’s suspension type construction gives sensi- 
tive response to minute voltage variations. 


Direct Deflection construction permits in- 
stantaneocus readings—in either millivolts 
or temperatures. 


Bulletin 28315-R gives complete details. 


Co., Cleveland Republic subsidiary, 
holds the. outstanding safety record: 
Injury-free man-hours worked, 5,326,- 
144, 

In the foundry industry, injury 
rates increased 31 per cent in fre- 
quency and 20 per cent in severity 
from 1940. Steel foundries had the 
highest injury rates. The Aluminum 
Co. of America, Los Angeles, holds 
the best known all-time, no-injury 
record, 2,034,419 man-hours. The 
most important type of accident was 
getting hands and other members 
caught in or between moving ma- 






























































chinery. 

In the non-ferrous metals industry, 
the frequency rates rose 28 per cent 
from 1940; the severity rate upped 
19 per cent. Smelters, as ever, were 
the industry's biggest problem. Work- 
ers were injured principally on ma- 
chinery, particularly rolls and presses. 


Critical Metals Are Reshuffled 


WPB reshuffles the cards every so 
often, reclassifying basic materials 
into three groups, based on their plen- 


tifulness and critical status. A new 
deal took place about Aug. 21st, the 
fifth dealing of the cards, the previous 
having been July 6th. 


The cards are stacked up in three 
piles: First are the* materials, inade- 
quate in quantity for war and most 
essential uses; second, sufficient for 
many essential needs; third, adequate 
for all appropriate types of present de- 
mands, including use as substitutes. 


All steel and zinc now appear in 
Group I, as well as many grades of 





KEEP IN STEP WITH OUR FIGHTING FORCES 


® With an Army on the offense—all men and all units must advance 
according to plan. The same is true in the production of essential war 
machines and materiel. All steps must be synchronized for maximum 


output. 


Alloy castings —whether pots, boxes, reiorts,—muffles, tubes, rails, 
rolls, shafts,—-can do their part for you in maintaining your production 
objective —if you can count on them for uniformly high heat-hour service. 

MICHIANA has concentrated all effort for 24 years in the specialized 
field of heat- and corrosion-resistant alloy castings. MICHIANA Alloys 
have made performance records in a wide field of application. 
MICHIANA has the experience, the facilities, and skill to take care of 
your needs and help toward maintaining the quality and amount of 


your output. 


MICHIANA PRODUCTS CORPORATION, Michigan City, Indiana 


« Muffles + Retorts 
° Boxes + Pots 

« Rails * Grids 
Rolls « Tubes 
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¢ Sprockets e Chains 


e Heat-Resistant and 
Corrosion-Resistant 


Castings of All Kinds 


lumber. Also included are steel and 
rubber scrap. Silver continues in 
Group Il, since it is commercially 
scarce, though large stocks exist. 
Group III is to be scanned closely as 
possible substitutes. They are largely 
mass products of coal mines, oil fields, 
quarries, forests, and fields, with few 
metals. Pig lead is perhaps the out- 
standing metal in this group, a fact 
which has elicited much comment and 
attempts to use it as a substitute. 


In Group I the metals that are 
described as “most critical’ are la- 
beled with an asterisk. They are 
aluminum, brass, bronze, copper, mag- 
nesium, molybdenum, nickel and 
nickel alloy, tantalum, tin, tungsten, 
tungsten carbide and vanadium. 


In Group II, 19 metals are listed, 
from antimony to zirconium. Three 
grades of iron are listed: Gray cast, 
malleable and pig. 


In Group III are ferroboron, ferro- 
manganese, gold, indium, lead, os- 
mium, palladium and sodium. 


Like a railroad timetable, these 
classifications are subject to change 
without notice. Harvey A. Anderson, 
Chief, Conservation and Substitution 
Branch, WPB, points out that changes 
may be due to sudden demand for 


the materials, to modification of gov- 
ernment regulations, or to variations” 
in the labor, mannfacturing or trans- 
portation features that affect the @ 


supply. 


Enemies Lack Copper—and How! 


There is at least slight consolation @ 
in the fact that our enemies are prob- 7y 
ably more distressed by meagerness of “7 


return from salvage of copper than we 


are by our own deficiencies. Experi- ~ 
ments have been made in Italy to re- 
cover copper from vine leaves sprayed 
with copper sulphate by burning them | 
and extracting copper from the ashes. 
Five pounds per acre have been te = 


covered. Much of this metal is of 
American origin. Again, it is evident 
that copper is the “everlasting metal. 












In occupied France, a winegrower™ E. 






who needs copper sulphates for spray: 
ing must turn in an equivalent weight 5 
of copper metal. Vichy also offers 4) 


litre of wine in exchange for a 
grams (0.44 lbs.) of copper. Five ~ 


hundred tons of copper was coll tected 8 


from statues removed from = 


throughout the country. 
The Dutch bury their copper kettles 
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and other kitchen copper-ware to keep 
it out of the hands of the Nazis. They 
secretly exhume it periodically to polish 
it so it will not deteriorate too rapidly. 
Letters from Holland to friends out- 
side of the country frequently refer to 
“Mr. C. Kettle’s funeral,” or ‘The 
Kettle family is taking a long holiday.” 


Scrap, Increasingly Important 
Potential 


Scrap stock piles of steel plants have 
shrunk 
months, as of July 1, according to the 
American Iron and Steel Institute. On 
Jan. 1, 1941 scrap in mills’ storage 
yards totaled 3,934,000 tons, which 
had shrunk to 2,429,000 tons on July 
1, 1942. In other words, instead of 
a six weeks’ supply, as of 18 months 
before, mills had only two weeks’ sup- 
ply. 


There is undoubtedly a very satis- 


10 per cent in the past 18 


factory reservoir in the country but it 
will take rigid organization to recover 
it. Thus, an interested citizen was 
picking blueberries on a farm at Pitts- 
field, N. H. and saw at least three tons 
of ferrous scrap rusting behind the 
barn. The aged farmer, working 16 
hours a day, asked the citizen when 
he, the farmer, could find time to take 
it to collection points. 


However, collecting of rural scrap 
has by no means been dormant. WPA 
men, scouring back roads of the farm 
country and extracting abandoned rails 
from city streets, have turned in 100,- 
000 tons of metal. Since the drive for 
rural scrap began in April, 54,000 tons 
have been gathered through July by 
WPA crews. 


Between last October and the end 
of June, 44,900 tons of steel rails 
were removed from streets. Farm ma- 
chinery makers through their branch 
and sub-branch offices have been im- 
portant collectors of country scrap. 


Over 40 toms of critical meta! a 
month has been collected by tube-for- 
tube exchange over toilet goods count- 
ers, yet actual consumption of metals 
in tubes was 200 tons monthly during 
the first quarter of 1942. 


The War Department has set up 
efficient salvage sections with our com- 
bat forces in the field. During the 
first World War, such departments re- 
turned to service more than 90 per 
cent of all salvaged equipment. After 
the Meuse-Argonne offensive, 4,272,- 
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969 articles were collected, these in- 
cluding American stoves and large 
German guns, 

Novel methods of salvaging and in- 
teresting items have come to light. At 
Watertown, N. Y., two miles of river 
bottom was bared by erection of a 
temporary dam, thereby leading to re- 
covery of an old iron bridge in the 
water since 1924, yielding 30 tons of 
scrap. Much miscellan:ous metal was 
recovered from this river bed dump- 
ing ground, such as automobile bodies 


Walt Disney contributed two tron 


_— _ 
















deer from his front yard, together 
weighing a ton, enough material to 
make one 75 mm. field piece or 10, 
100 incendiary bombs. 

The historic “golden spike” stretch 
of track that joined the nation’s first 
transcontinental railroad in 1869 was 
tvened over to wreckers in late July 
This stretch, between Corrine and Lu- 
cin, Utah, was superseded by a cutoft 
built three years ago. The golden spike 
was removed shortly after the cere 
mony of driving it, now reposing in a 


San Francisco vault 


Get this valuable NEW BOOK 


OF FACTS 


FREE! 


RITE TODAY for this 
profusely illustrated, in- 
formative new book on Penchlor 
Acid-Proof Cement — the quick- 





setting cement widely used and endorsed by 
leading industries for rapid construction, trouble- 
free service and long life under severe operating 


conditions. This useful new book contains: 


| Many instructive diagrams and illustrations of a wide vari-’ 
| ety of installations ...How this acid-proof cement saves time 


| and labor... Comprehensive data on its chemical, physical 
and electrical properties ... Types of construction where 


applicable ... Procedure before applying . . . Preparation 


) of mortar... Use in repair work... How available . .. Other 
| Pennsalt silicate and resin cements. 


1 Mail the coupon now for your FREE copy! 
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Our Wartime Mistakes 


By hindsight—and with the help of some 
welcome plain-speaking by a few honest but 
probably unpopular patriots—it becomes clear 
that in gearing our metal industries for war 
production we made several costly mistakes. 
We (and “we” were personally no exception, 
either) grossly underestimated our war needs 
for several metals, mired ourselves in a gooey 
priorities morass, tarried too long with much 
of our conversion, mishandled our sub-contract- 
ing, and failed to “balance’’ our production 
schedules and raw-material flow so that sub- 
assemblies and sub-components become avail- 
able for incorporation in each war machine at 
about the rate needed. 

In certain processing fields-~heat treatment 
particularly—the necessary delegation of jobs 
to inexperienced shops piled reject on reject, 
until the kinks were finally straightened out. 
The salvage effort was almost naive in some of 
its gropings. A combination of these and other 
errors has slowed-up our production rates for 
some types of armaments to points well be/ow 
the goals established by the President. 

But are we downhearted? Hell, no! Many 
of these mistakes have been or are being cor- 
rected. In fact, they seem now to be providing 
a terrific incentive to over-plan, and in some 
of the lines that are now below par the scram- 
bling to boost production is certain to find them 
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topping the quota by the year’s end. Further- 
more, every day we hear of the recent correc- 


tion of some broad technical mis-practice that 


was putting a crimp in some major schedule. 
And we can set against our fumbles a tow- 
ering score of impressive achievements—statis- 
tical and technical—to lend assurance to the 
statement that a great job is being done. Steel 
cartridge cases, the development of the NE 
steels, the Liberty ship building achievements, 
the overall aircraft production results, the truly 
phenomenal accomplishment of: the machine 
tool industry, much of the ‘‘conservation- 
through-substitutes” work, and the hundreds of 
successful local programs to swell production 
in the face of formidable obstacles—the fact 
of these should also be admissible evidence. 
This is not to condone our blunders, which 
have cost us precious men, time and money. 
But we have stumbled in the way that a demo- 
cratic people, faced with the most colossal or- 
ganizing job in all history, must inevitably 
stumble in the absence of autocratic dictating. 
What we need is not less democracy but more 
engineering—and we herewith hail those 
dozens of applications of sound technology that 
have given us something to cheer about to date. 
Let’s go on and use our better and more nu- 
merous engineers at least as well as the enemy 
uses his! —fF. P. P. 























jon RAW sree 
to the BATTLE LINES! — 


But Ryerson Cuts the Corners 


T’S a long way from raw steel to finished tools of 

war—from plates, structurals, bars and sheets—to 
planes, tanks, ships and guns! Helping to keep steel 
moving quickly and smoothly to all of the thousands of 
operations that must come ahead of final assembly is 
Ryerson’s part in the war production job. 

Ten big Ryerson Steel-Service Plants, conveniently 
located to serve the nation, provide a reliable source for 
emergency steel — quickly available to keep arteries of 
war production flowing. This is the vital function these 
steel warehouses are performing. 

And, in spite of today’s emergencies, when required 
stocks are not always immediately available, Ryerson 
engineers, laboratory technicians, and steel-service men 






~~ 


usually find a way to supply industry’s war needs. Time 
and again, Ryerson stocks and Ryerson ingenuity, have 
been able to supply steel vital to the steady flow of wat 
production when at first it seemed impossible. 
Whatever your steel requirements — in line with the 
WPB system—the experience and resources of this cen- 
tury-young ‘Steel-service organization are yours to com 
mand. Phone, wire or write to the 
nearest Ryerson plant. You'll get 
quick action at once. Joseph T. 
Ryerson & Son, Inc., Chicago, 
Milwaukee, St. Louis, Cincinnati, 
Detroit, Cleveland, Buffalo, 
Boston, Philadelphia, Jersey City. 
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“A railway is no better than its track. And 
in the track the most critical unit is the rail.” 


We quote from an editorial in the Railway 
Age for July 25 — “Rail—A Growing Prob- 
lem.” After calling attention to the fact that 
to date the track structure has given a most 
creditable account of itself, in carrying the 
heaviest traffic ever handled with a depend- 
ability never before attained, it states that a 
situation is developing that warrants most care- 
ful consideration. 


A comparison is made between the gross tons 
of new rail laid in replacements per million 
gross ton-miles of freight handled (including 
locomotives and tenders) during the 10-year 
periods, 1922-1931 and 1932-1941. Only 0.79 
ton per million gross ton-miles has been laid 
as replacements in the last decade, whereas for 
the previous 10 years the figure was 1.55 tons. 


A Serious Rail Problem 


And in 1942 this ratio will be lower still. 


Undoubtedly this is a ‘‘cause for serious con- 
cern.” The number of transverse fissures 
reached a new high last year but the use of 
the fissure detector car for finding bad rails, 
among those installed prior to the adoption of 
controlled cooling, has been a saving factor 
in preventing broken rails. This situation can- 
not safely go on this way. 


We subscribe to the statement that these de- 
velopments support the insistence of the rail- 
ways for the rolling of a tonnage of rails 
commensurate with the wear and tear now oc- 
curring. Those in authority should give more 
consideration to rails than has thus far been 
apparent—rails are really a war measure. Con- 
ditions can develop under which the loss of 


lives and material might be a major disaster. 
AS Se on 


Steel Capacity is Up 


A major metallurgical engineering achieve- 
ment has been accomplished by the American 
steel industry during the first half of this year 

~628,350 net tons have been added to the 
country’s steel ingot capacity. The total has 
now reached 89,198,320 tons. This is an in- 
crease of 9,012,682 tons over the 80,185,638 
tons as of Jan. 1, 1938, or an expansion of 
about 11.25 per cent in 41/4 years. The present 
total is probably 50 per cent of the entire steel 
capacity of the world, according to the calcula- 
tions of the American Iron and Steel Institute. 


A feature of the recent expansion is the ad- 
dition to electric steel capacity of 488,380 tons 
bringing the total to 4,225,890 tons. This is 
214 times the capacity of 1,882,630 tons avail- 
able on Jan. 1, 1940. It is nearly 3 times the 


Capacity available 8 years ago or on Jan. 1, 
1934, 
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Bessemer steel capacity has not changed this 
year and the increase in open-hearth has been 
but 139,970 tons or about 22 per cent of the 
total expansion. 

Attention is called to the fact that the pres- 
ent capacity of the steel industry is almost half 
again as large as the capacity at the close of 
World War I, and is one-third greater than the 
maximum tonnage of steel which the indus- 
try was called upon to produce in any year 
prior to 1941. 

Expansion in pig iron capacity has not been 
neglected—this stood on July 1 at 60,836,480 
tons, an increase of 442,500 tons in 6 months. 


Operating as the industry has in the last 
year—under great pressure to turn out every 
ton possible—the record which has been made 
is one to be proud of. —E. F. C. 
(Editorials continued on page 448) 
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Nitriding an Aircraft Engine Part 


The superlative wear-resisting properties of ni- 
trided steel have led to many applications of the 
process in the manufacture of war equipment, and 
especially of certain aircraft parts. Information on 
nitriding practice and on the associated operations of 












normalizing, hardening and tempering, machining, 
etc. is therefore more than ever welcomed by en- 
gineers in the metal industries. This article de- 
scribes all these, as applied in the production of a 
propeller shaft thrust bearing spacer —The Editor. 


hy GERALD E. STEDMAN 


Detroit, Mich. 


A section of a propeller shaft thrust bearing spacer 
which has been cut, polished and etched to show the 
depth of the nitride case. It also shows the absence 
of case where surfaces were protected against nitride 
penetration. 
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any more subjected to strain, than the propeller 

shaft thrust bearing spacer. The practice of the 
N. A. Woodworth Co., Detroit, in nitriding this part 
is set forth below. 

This spacer can roughly be described as a multi- 
slotted sleeve with an o.d. approximating 10 in., the 
production of which requires 54 separate operations. 
Its weight at the start is 18.25 Ibs. and its finish 
weight is 1.187 Ibs. It is made from AMS 6470, 
Nitralloy G, analyzing: Carbon 0.38-0.45, manganese 
0.40-0.70, aluminum 0.95-1.35, chromium 1.40-1.80, 
molybdenum 0.30-0.45 per cent. The closed end 
surface and inside bearing radius are the wearing 
surfaces receiving nitriding. 


Te: Is NO AIRCRAFT engine part more vital, nor 


Heat Treating and Machining 


The spacer comes first to the heat-treating depart- 
ment as a rough forging. It is carefully inspected, 
normalized at 1800 deg. F. and cooled in air to make 
sure that all forging strain is removed. It is then 
hardened in an open, gas-fired furnace at between 

700 and 1750 deg. F., soaked until uniform and 
quenched in oil. The operation stays at the high 
side of the heat range to assure that all free ferrite 
is eliminated, making the job easier to machine. 

The spacer is then drawn to machine range in a 
forced circulation tempering furnace, approximating 
1180 deg. F. for 3 hrs. to produce a Brinell reading 
of 290 to 302. This treatment gives a uniformly 
sorbitic structure, easy to machine and, likewise, the 
necessary physical qualities. It is then sent through 
a rotoblast to remove all scale. 

Then the spacer receives a series of machining op- 
erations, of which only enough will be mentioned to 
indicate the tremendous detailing this part receives. 
After a sequence of machinings . . . disc grind end, 
turn bore, turn o.d., bore, face . . . the spacer is 
checked 100 per cent for hardness and to see that 
all forging scale and bark is absent. Then occurs 
another sequence . . . two turns, bore i.d.’s, face, 
centerless grind, carboloy bore and face to provide 
nice finish and hold to accurate size, blanchard grind, 
turn ring slots on o.d., remove burr from o.d., bore 
inside grooves, polish inside grooves, drill and ream 
32 holes, burr all previous operations 100 per cent. 
The part is then given another exhaustive inspection 
before tinplating. 


Stop-Off Tinplating 


The spacer is tinplated in an alkali bath to ob- 
tain an 0.0002 to 0.0003 deposit. Tin electrolytes 
have great throwing power, easily cover inside sur- 
faces, have good adherence to the base metal, and 
provide the best protection against nitriding of those 
areas that are to stay soft, or should not be exposed 
to nitriding and the ensuing nitride growth. 
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The sixth general operational sequence in produc- 
tion of this spacer is a series of operations to remove 
the tinplate from the surfaces to be case hardened 
by the nitriding process. The tin is ground from 
the closed end and the slots are regrooved to remove 
the tin. The slot side is hard and the bottom soft, 
so it is necessary to grind from an end angle. A 
photograph of a cross section illustrates this case 
hardening technique of tin protection. It is neces- 
sary to break the i.d.’s because sharp corners chip in 
nitriding. This is caused by nitriding growth so that 
sharp corners build out and break off as they cool. 
This must be prevented by breaking the corners. 
Precision methods on the closed end and inside 
wearing radius of this spacer, permit nitriding growth 
to be premeditated and compensated for. 

A slight growth takes place during any nitriding 
process. Allowance for this growth can be made 
sometimes in the final machining or grinding opera- 
tion before nitriding or by lapping or by other suit- 
able means after nitriding. The exceptionally close 
tolerances, the relativity of surface dish and side slot 
dimensional effects plus the inside angle tangent to 
the radius providing a 95 per cent bearing face 
which in assembly is fitted to a ball race—all added 
to the problem of determining the allowances for 
nitride growth in order to produce consistently a 
perfectly flat and parallel end face and a correctly 
dimensioned side slot after nitriding. 

The closed end of the spacer is concave dished 
three degrees. After nitriding, this concave surface 
because of the nitriding growth becomes a perfectly 
flat plane. But this growth recovery affects the side 
slot so that an oversize allowance of 0.003 is made, 
then, after nitriding, this slot closes in, allowing the 
right amount of stock for finish size. The ring 
grooves (or slot) are 0.095 before nitriding and close 
up to 0.092 after nitriding. 


Loading the Nitriding Furnace 


The propeller shaft thrust bearing spacers are 
packed in a nitriding furnace, the end face to be ni- 
trided, up. The load carries 120 to 130 pieces, 
packed in layers with a separating wire screen pro- 
tected by special paint. Due to the large i.d. of the 
spacer, other smaller parts can be packed in to con- 
serve space. None are permitted to touch the tin- 
plat®é. The nickel-chromium pots into which the 
parts are packed are 22 in. in diameter, 28 in. deep. 

A slight oil film is left on the parts when packed 
to prevent the tinplate from running. The tin is 
fluid at nitriding temperatures. But, with the oil 
film on, it maintains its previous surface tension and 
is kept from creeping. By the time the oil has 
burned off, the surface has begun to be attacked by 
the ammonia and the tin does not creep. 

Tin effectively prevents nitriding. However, since 
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A nitriding furnace with a load of propeller shaft thrust bearing spacers for 
a 50-hr. cycle. The large basket shown is 28 in. in diameter and 48 in. deep. 














ammonia is slightly soluble in tin, tapped holes or 
similar areas, requiring a very light cut after nitrid- 
ing, occasionally may show a hard skin. 

The parts are stacked with the large diameter down- 
ward, further preventing the tendency of tin to 
creep. Surfaces for tinplating need not be nearly 
so smooth as those for copper plating, as used in 
selective carburizing, in that the tin is fluid at the 
temperatures it does its work and fills up pores for 
all commercial purposes better even than nickel. 


The Nitriding Operation 

The nickel-chromium pot is loaded into the fur- 
nace, the ammonia inlet is turned on, the fan at the 
furnace bottom is turned on and the furnace is run 
until an ammonia dissociation of 10 per cent is 
achieved. The heat is then turned on and the fur- 
nace is held at 975 deg. F. for 50 hrs. The heat is 
then cut off and the furnace cooled down. The am- 
monia flow is slightly increased to prevent air being 
sucked into the furnace pot and discolor the load. 
Discoloration can be caused by the contraction of the 
gases and is noticeable in that it produces a rainbow 
of colors on the steel parts’ surfaces which in no 
manner effects the hardness but doesn’t look well. 
The load is then allowed to cool down below 250 
deg. F. before removing. This requires from 5 to 
10 hrs., depending upon the load. The fan con- 
tinues to run during the cooling time. 

The nitriding furnace is built with a fan at the 
bottom. The fan operates in clockwise revolutions 
until the furnace has reached 600 deg. F. After 
that, it automatically reverses itself, clock and counter- 
clockwise, once each minute with a quarter minute 
coasting between. When the fan sucks ammonia 


loads, is impervious to ammonia and can be sprayed 
on like paint with a spray gun. Necessary to ex- 
plosive manufacture and other chemical war pur- 
poses, ammonia is scarce and the current price is 
around 16 cents per lb. 


Case Depth and Hardness 


A nitriding case depth of 0.011 to 0.015 is ob- 
tained during the first 25 hrs. of heat and, at the 
end of the second 25 hrs., a case depth of 0.20 to 
0.022 materializes. In other words, the rate of depth 
decreases to one-third the speed in the second 25 
hrs. as is evidenced by the comparison between 0.015 
and 0.020, an addition of but 0.005 during the latter 
period. There is ample premise to conclude that the 
catalysts become poisoned after a certain amount of 
use and that, in a way, this poisoning can be neu- 
tralized by a slight temperature step-up. For in- 
stance, there is some evidence that greater case depth 
can be gained within a given time by starting tem- 
peratures at 940 deg. F. and stepping up in rhythms 
of 10 deg. periodically, rather than firing from the 
start at 990 deg. 

After nitriding, the spacer wearing surface should 
Rockwell 15 N 92 minimum. All operations on the 
part after nitriding are grinding, the tin being left 
on the parts not ground. 

Tests used during this series of operations are: 
(1) Drop test for tin plate thickness, (2) Brinell 
test for core hardness at the first heat treating, (3) 
superficial Rockwell to check case hardness, (4) 
polish and etch sample, using the Brinell to measure 
case depth. 


All furnace parts such as hinges, baskets, etc., 





ave Sprayed with 


a protective coating to prevent ammonia breakdown of alloy dur- 
ing nitriding processing at the Woodworth plant. This coating 
lasts for several loads and, like paint, can be sprayed on. 


down through the load, the ammonia is automatically 
fed into the top inlet. During the reverse cycle, the 
ammonia feeds through the bottom. 

This constant and uniformly controlled flow of 
gas through the load guarantees a uniformity of not 
over 0.002 variation in case depth throughout the 
load. It also permits running the full load just over 
the minimum in that if case depth is achieved in one 
spot, there is absolute assurance it will be accom- 
plished in all spots of the load. Nitriding is achieved 
in 55 to 60 hrs, when other practices require 90 hrs. 
to achieve the same case depth. The case require- 
ment is 0.017 to 0.022; 0.020 to 0.022 case depth is 
consistently obtained. 

Only the ammonia that breaks down on the sur- 
face of the steel is effective in nitriding. Therefore 
a considerable saving can be effected by preventing 
the breakdown of the ammonia on any of the alloy 
furnace parts such as hinges, baskets, etc. This is 
effectively accomplished by cleaning all the alloy 
parts and spraying with a mixture of chromium oxide 
and sodium silicate. This coating lasts for several 
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ES A SO AT ALLS eH 


The Properties of Pure Nickel—t 


The uses of pure nickel in the radio, chemical, 
food-processing and other industries depend heavily 
on certain special property-values of the material, 
which vary markedly with relatively slight changes 
in purity. This three-part article is a comprehensive 
compilation of the physical, mechanical, electrical and 
other properties and constants of (1) very pure nickel 
and (2) commercial wrought “A” nickel and (3) 
a discussion of the effects of some alloy additions on 
the properties of low-carbon nickel alloys made from 
commercial electrolytic nickel treated to produce a 
sound, workable ingot. —The Editors 





small quantities by straightforward chemical 
methods, and metallic nickel can be produced 
from the salt by reducing the oxide with hydrogen 
or by electrolysis. Quite pure nickel can also be 
produced by forming and subsequently decomposing 
nickel carbonyl, although contamination by traces 
of carbon or oxygen is difficult to avoid. Contamina- 
tion from the crucible has been a source of much 
difficulty in melting pure nickel in hydrogen or in 
vacuo, although recent developments in sintered 
alumina crucibles may eliminate this difficulty. To 
avoid this complication nickel may be electrodeposited 
in suitable form for subsequent rolling or drawing, 
or the pure powder may be pressed and sintered in 
hydrogen, which has the added advantage of remov- 
ing traces of carbon or oxygen which are apt to be 
present in powdered material. Blistering is difficult 
to avoid in sintered material and, to a lesser extent, 
in the electrodeposited samples. 
In view of the factors mentioned above, electro- 
deposition from a very pure nickel chloride electrolyte 
using insoluble iridium platinum anodes seemed to 


ee SALTS OF HIGH PURITY can be prepared in 


424 


BY —. M. WISE and R. H. SCHAEFER 


Staff Advisor and Metallurgist, respectively Research Lab 
oratory, International Nickel Co., Bayonne, N. J. 
{Present addresses, International Nickel Co., 

67 Wall St., New York and Amer. Manganese 
Steel Co.., Chicago Heights, Til., respectively | 


be the most satisfactory method for producing nickel 
of academic purity, and this was done by W. A. 
Wesley of our laboratories, yielding a product con- 
taining 99.99 per cent nickel and containing only 
0.0008 Cu, 0.0005 Fe, 0.0003 Co and 0.0025 per 
cent C. Details of this procedure will be described 
in the near future. 


Types of Nickel 


In the data presented below, the properties ae- 
termined by numerous investigators on samples of 
nickel of high but not necessarily of identical purity 
are summarized, In selecting these data, the experi- 
mental method as well as the purity of the nickel, 
were considered. It should be recognized that the 
electrical resistivity and particularly the temperature 
coefficient of electrical resistivity are very sensitive 
to impurities in solid solution and are good criteria 
of purity, which is not true of the Curie temperature 
due to the fact that this temperature is increased 
by iron and cobalt and lowered by other impurities 
so that the net effect of copresent impurities may be 
zero even when considerable amounts of impurities 
are present. 

The following classifications covering the types 
of ‘‘pure’’ metal were made, and materials used for 
determining each of the constants are keyed to this 
list: 

(a) High purity electrolytic nickel prepared in the Inco 
laboratories by electrodeposition and containing 99.99 per 
cent Ni. 

(b) High purity Hilger nickel containing 99.971 per cent 
Ni, 0.018 Fe, and 0.01 C. Some of the latter element may 
have been lost in working into wire. 

(c) High purity electrolytic nickel deposited from an am- 
moniacal bath and subsequently vacuum melted. This con- 
tained 99.94 Ni; 0.016 Co; 0.03 Fe; 0.006 Cu; 0.006 Si; 
0.005 C; 0.004 per cent S. 

(d) High purity carbonyl nickel powder or granules sin- 
tered in hydrogen or vacuum melted. 

(e) High purity carbonyl nickel, directly deposited. 
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With few exceptions, which are noted, the prop- 


erties relate to well annealed material. 


Physical Constants 


The physical constants of pure nickel are: 
Atomic number..... 28 


Atomic weight ..... 58.69 
Weights of isotopes. 58, 60, 61, 62 
Freezing point...... 1455 deg. C. (c)! 


Crystal form—face centered cubic (close packed hexagonal 


form has been reported for some films) 
Lattice constant.... 3.5168A° at 24.8° C. (a)? 


Thermal Properties 


The thermal properties of pure nickel are as 


For close packed hexagonal 


a = 2.49A° 





c = 4.08A° * 
Density (computed)* 8.908 gm. cm.-* at 20° C. (a) 
Density cast.......- 8.907 gm. cm.~? at 23° C. (c) 3 
Density worked and 
annealed .....ee- 8.901-8.903 gm. cm.-* at 25° C. (c) 3 
Latent heat of fusion 73 cal. gm.’ 
Vapor pressure..... 1.2 X 10°* mm. Hg at 1000 deg. C.‘ 
9.4 X 10°% mm. Hg at 1455 deg. C.5 
2.3 mm. Hg at 2000 deg. C.° 
Boiling point approx. 3380 deg.. C. 
Emissivity (monoch- 
romatic 0.654) for 
brightness match 
optical pyrometry.. 0.355 ™ 
Emissivity (total)... 0.19 at 1000 deg. ¢ 
Reflectivity (yellow 
et A ae 0.64 at .550u (c)? 
(ultra violet)..... 0.413 at .300u (c) 4 
Reflectivity heat 
Cinta F60)- cccses 0.835 at 2u™ 
0.870 at 3n™ 
Thermal E. M. F. vs. Pt 1.485 X 10% volts 0-100° C. (b) #4 


* This density computed from lattice constant and a value 


f 6.06 X 1078 for Avagadros number and the atomic weight. 


follows: 
Average Coefficient of Linear Thermal Expansion (see Fig. 1) 
10.22 X 10-*/deg. C 180 to 0 deg. C.* (a) 
13.3 < 10-*/deg. C. 0 to 100 deg. C.* (a) 
14.63 * 10-*/deg. C. 0 to 300 deg. C.* (a) 
15.45 X 10-*/deg. C. 0 to 500 deg. C.* (a) 
13.3 x 10-*/deg. ¢ 25 to 100 deg. C.* (c) 
14.4 X 10-*/deg. C 25 to 300 deg. C.* (c) 
15.5 10-*/deg. ¢ 25 to 600 deg. C.* (c) 
16.3 <x 10°-%/deg. C. 25 to 900 deg. C.* (c) 
True Coefficient of Linear Thermal Expansion® (see Fig. 1) 
12.5 10-* at 20 deg. C.% (d) 
13.5 10-* at 100 deg. C.%* (d) 
14.5 xX 10-* at 200 deg. C.® (d) 
16.3 xX 10-® at 300 deg. C.™ (d) 
16.3 10-* at 400 deg. C. (d) 
Thermal Conductivity: 
0.198 cal cm.~* sec.-3/deg. C. cm.~' at 100 deg. C. (c)® 
0.175 cal cm.~* sec.-1/deg. C. cm.~! at 200 deg. C. (c) ® 
0.152 cal cm.~* sec.-?/deg. C. cm=' at 300 deg. C. (c) ® 
0.142 cal cm.~? sec.-'/deg. C. cm=' at 400 deg. C. (c) °® 
0.148 cal cm.~? sec.-?/deg. C. cm™! at 500 deg. C. (c) ® 
Specific Heat (see Fig. 1): 
0.1123 cal. @m.-! deg. C.-' at 100 deg. (d 
0.1225 cal. gm.-? deg. C.-' at 300 deg. C. (d) 
0.1367 cal. gm.-? deg. C.-' at 300 deg. C. (d) 
0.1267 cal. gm.-! deg. C.-! at 400 deg C. (d) * 
0.1265 cal. gm.-? deg. C.-' at 500 deg. C. (d)*® 
0.1326 cal. gm.-? deg. C.-? at 600 deg. C. (d) ® 


‘hese values for 


specific heat are the average of 2 samples ot 


cobalt-free nickel of high purity and were reported by C. Sykes 


and H. Wilkinson. 


by other methods, 


For comparison with earlier val 
their report should be consulted. 


ues obtained 


Fig. 1 Variation of electrical resistance, specific heat and thermal expansion of nickel with temperature. 
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Electrical Properties 


The electrical properties of pure nickel are: 
Electrical resistivity: 


6.141 microhm cm. at 0 deg. C. (a) ® 
6.844 microhm cm. at 20 deg. C. (a) ® 


Temperature coefficient of electrical resistivity: 


Deg C. 
0.00658 deg. C.-! 0-100 (d) * 
0.0067 deg. C.- 0-100 {c) 4 
0.00682 deg. C.-1 0-100 (a) ® 
0.00692 (after vacuum firing) deg. C.-* 0-100 (a) ® 
0.00681 deg. C.- 0-100 (b) #3 
0.00667 deg. C.-} 0-100 (e) 
0.00706 (after vacuum firing) deg. C.-? 0-100 (e) ™@ 


The last two values relate to material deposited 
on a substrate and may not be typical of randomly 
oriented polycrystalline material. 

Resistance at other temperatures in comparison 
with the resistance at 0° C. is based on the determina- 
tions of Umbreit® and Potter.24 The former's de- 
terminations are based on material (a), the latter's 
on material (b), but samples of (a) were also tested 
by Potter with good agreement. The resistivities 
given below were calculated on the basis of R, = 
6.141 microhm cm. See Fig. 1. 


R, 

R, R,10-* ohm cm. Deg. C. 
0.08 0.49 “ at —200 (b) #2 
0.46 2.82 sf at —100 (b) *? 
1.000 6.141 zy at 0 (b) #4 
1.681 10.3 = at +100 (b) 
2.57 15.8 si at 200 (b) * 
3.75 23.0 F at 300 (b) 
4.99 30.6 “ at 400 (b)* 
5.57 34.2 at 500 (b) #2 
6.06 37.2 = at 600 (b) 
6.50 39.9 e at 700 (b) #? 
6.97 42.8 62 at 800 (a) ® 
7.41 45.5 - at 900 (a)® 
7.86 48.3 - at 1000 (a)® 


Fig. 5. Magnetic induction of very pure polycrystal- 
line nickel. 
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Magnetic Properties 


The magnetic properties of pure nickel are: 


Curie temperature, approx. 353 deg. C. (For effect of alloy 


additions see Fig. 2.) 


Magnetic saturation value (B-H)c, 6,500 estimated from 


Fig. 4; 6,150 was obtained by earlier workers. (a) ™ 4 
(B-H) 
Intensity of magnetization ———— (for H 200-300 oersteds) 
(4 7) 


at various temperatures, as determined by Siegel and Quimby is 
shown in Fig. 3.2% (Commercial cobalt-free annealed nickel.) 
Magnetic induction and permeability of single crystal nickel 
made by melting very pure nickel powder (d) in extremely pure 
hydrogen based on very recent determinations by R. M. Bozorth and 


H. J. Williams * 


are shown in Fig. 4. 


The maximum permeabilities observed in these tests are noted 
below. 
wm [111] 3,090 (d) * 
pw [110] 2,100 (d) * 
mw [100] 1,820 (d) * 
Hysteresis H., B. 
[100] 0.8 1.500 (d) 
[110] 0.6 1,800 (d) * 
[111] 0.5 1,200 (d) * 


Magnetic induction of polycrystalline high purity nickel based 
on the determinations of T. D. Yensen™ (a) is shown in Fig. 5 
which includes a portion of an hysteresis loop from B 5,000. 

The coercive force (H,) (from B = 5000) was 2.73 oersteds. 

Magnetostriction of polycrystalline nickel at saturation, extrapo 
lated from Schulze,™ is —32 X* 10-* A 1/1. 

Values for the saturation magnetostriction of 
material presented by Marsh * from the data of Lichtenberger ™ 
are —24 X 10-8 [111] 

—30 X 10-* [110] 
10-* [100] 


single crystal 


—45 X 


Fig. 6. Effect of annealing on the hardness of two 
types of electrolytic nickel. 
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Mechanical Properties 


The annealing temperature is sensitive to a large 
number of factors; reference should be made to 
Fetz’s work in this connection.*° Two recrystalliza- 
tion curves have been determined for very pure’ 
(a) and regular electrolytic nickel, hydrogen an- 
nealed, cold rolled 50 per cent’? and annealed one 
hour at temperature and are shown in Fig. 6. The 
temperatures at which recrystallization is complete 
are estimated to be 370° and 470° C. respectively. 
It should be understood that these values only apply 
to materials of the degree of purity indicated and 
the per cent reduction and annealing time used. 


Tensile Strength (annealed)....... 46,000 p.s.i. (a)™ (c)* 
Yield Strength 0.2 offset (annealed) 8,500 p.s.i. (a)™ 

Young’s modulus at various temperatures and 
effect of magnetic field thereon, (annealed commer- 
cial cobalt-free nickel) as determined by Siegel and 
Quimby"® are shown in Fig. 3. 

Damping (logarithmic decrement) of the same 
annealed nickel at various temperatures and effect 
of magnetization thereon is shown in Fig. 3.” 
These samples contained Si 0.01; Cu 0.02; Fe 0.11; 
Mn 0.0; C 0.049; Mg 0.11, and S 0.05 per cent. 

(To be continued) 
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A Few 


Non-Porous Products! 


From Business Week, July 4, 1942, page 5: 

Among the enterprises identified as essential by the War 
Manpower Commission is ‘“‘steel and non-porous foundry 
products.”—H. W. G. 


Carving Sets of Gold or Silver! 


Information Digest, Office of Government Reports, June 
29, 1942: 

WPB orders that “after Jume 30, carving knives, forks 
and sharpening steels in carving sets may be made only 
of gold or silver.”’ 

Should the knife be silver and the sharpening steel 
gold, or vice versa?—H. W. G. 
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Chuckles 


Task for Metallurgists! 


Chosen men of this war, or not, the metallurgists seem 
to be getting a great kick out of the big job that has been 
handed to them, grin gleefully over the revised values that 
make silver a substitute for tin. 

“Get rid, of the idea that tin is a cheap, base, ordinary 
metal,” one of them advised. “As a matter of fact, tin comes 
pretty close to being a noble metal, if it isn’t actually one.” 

Look up the adjective noble, as applied to metals. You'll 
find gold, silver and platinum listed as “noble” metals, with 
this addition: Any metal or alloy relatively superior in cer- 
tain properties, especially resistance to corrosion of fusibility. 
Well, that’s tin, all over. 

A READER oF “M & A” 


Lynn, Mass. 
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Magnesium Alloys—Cas 


Through the courtesy of the Aluminum Co. of 
America, we present a pictorial article on some of 
the operations—casting, rolling and extruding—in 
the production of various alloys of magnesium. 

Magnesium’s place today among the commercial 
structural metals has been achieved largely through 
alloy development. Alloying has made the metal 
amenable to heat treatment resulting in a product of 
increased strength; it has led to an improvement in 
other physical’ properties, fabrication characteristics, 
and resistance to corrosion. As a result the lightness 
of the metal is available for a multitude of applica- 
tions in war products, particularly aircraft. 

Of the alloying elements found in magnesium 
base alloys, aluminum is one of the most important. 
In all but a few alloys it constitutes from 3 to 12 
per cent of the composition. Zinc also plays an im- 
portant role and manganese improves the metal’s 
resistance to corrosion. 


t and Fabricated 


——{ Pictorial Presentation 


Pouring ingots of special magnesium alloy. 
Sulphur is dusted on the molten metal to 
prevent oxidation by creating an inert at- 
mosphere over the surface of the metal. 
During melting, salt flux is added which 
prevents oxidation by covering the surface 
of the metal with a thin layer of molten 
flux. By stirring the flux through the 
charge, it refines the metal and cleanses it 
of non-metallic impurities. The flux at- 
tains a consistency which makes it manage- 
able during pouring, thus preventing flux 
inclusions in the casting. 























Magnesium to be poured into castings is super-heated to several hundred degrees above its melting tempera- 

ture. Pure magnesium melts at 1205 deg. F. Super-heating contributes to grain refinement. Before be- 

ing poured into a mold, the metal is cooled to a pouring temperature which is carefully selected for each 

casting. Three to four times as much metal must be poured to produce a casting as is needed for the 
casting itself. 





The casting is being poured and at 
the same time sulphur is being 
sprinkled on the flowing metal to 
prevent burning. Since magnesium 
reacts with water, an inhibitor is 
added to the molding sand, making 
the use of green sand molds possi- 
ble. The inhibitor, made of such 
materials as sulphur, boric acid, 
ethylene glycol, ammonium fluoride, 
or combinations of these, produces 
an inert atmosphere in the mold 
cavity to protect the metal against 
oxidation. 

















The gates and risers of this airplane landing wheel 
are being removed with a band saw. The machin- 


ability of magnesium excels that of all other metals. 
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Fins, and the remains of gates and risers 

are removed from these air-cooled aircraft 

engine sections with pneumatic chisels. 

Again the excellent machinability of mag- 

nesium asserts itself, as it does in the 

production of nearly all kinds of mag- 
nesium products. 


Finish trimming of an aircraft en- 
gine section is being done with an 
abrasive wheel. Rotary files ate 
also used for this work. The 
grinding cabinet has a non-spark- 
ing aluminum table through which 
the grindings are exhausted and 
precipitated in a liquid. 





The aircraft engine crankcase section has just been removed from the dichromate solution and will 
be rinsed in cold water, followed by a final rinse in hot water. Practically all magnesium parts re 

ceive this shop treatment. It retards or prevents tarnishing during succeeding operations, shipment, 
or in applications not involving corrosive conditions. For protection against salt water and mois- 
ture at least two finish paint applications over a primer (such as zinc chromate) are recommended. 
Several other chemical coatings (such as AMC Treatment G) having greater resistance to corrosion 
and which form a better base for paint than the dichromate usually are applied after machining 
and finishing and prior to painting. 
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This load of aircraft engine cast. 
ings is ready for heat treatment. 
Most magnesium castings are heat 
treated, receiving both the solution 
heat treatment and the pre l pitation 
or aging heat treatment. It is dur. 
ing heat treatment that the alloy. 
ing elements, aluminum and zine. 
perform their tasks. The change 
of solubility of aluminum and zine 
in magnesium is the basic principle 
De} 4, NT ' i t } V4 
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sulting improvement of _ tensile 


; ay . “9 vor ? ¥ . 
strength and other physical pro p- 


erties. 


The last rolling passes in the pra 
duction of magnesium sheet at 
done cold to increase ductility anh 
strength and improve the finisii 
The finished sheet is in the hard 
as rolled” condition and, for de 
ditional fabricating operations such 
forming or drawing is often aie 
nealed. In the production of sheet 
the large reductions in the initial 
rolling from ingot to sheet are done 
hot. The rolling temperature is im 
the neighborhood of 700 deg. Fa 


with a fairly large range. 



































Magnesium airplane wheel covers are receiving the second cold draw in their production from magnesiun 
Sheet. For deeper draws or more complicated forming operations, the sheet is heated to about 600 deg. F. 





A strong weld is being made in 
this magnesium airplane oil tank 
with an oxy-acetylene flame using 
a special flux. The baffle sheets 
within the tank are joined to the 
tank shell by spot welds which 


make a strong joint. Both types 





of welds are used extensively in 

joining sheet structures. Note the 

cast fittings which have been torch 
welded to the tank. 














Magnesium lends itself well to the extrusion method of producing bar, structural shapes, hollow shapes and tubing. 
The working temperature is approximately 700 deg. F. In the extrusion process a cylindrical ingot is placed in an 
extrusion cylinder (which is part of a powerful hydraulic press) and forced through a die. The metal takes the shape 
of the die o pening. 
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ALTERNATES AND SUBSTITUTES 


This section of METALS AND ALLOYS continuing tabulation 
of alternates and substitutes for the “scarcest’’ materials 
is concerned with a phase of industrial equipment design 
that presents some of the knottiest substitution problems, since 
the use of many metals and alloys in electrical equipment de- 
pends on certain specific electrical or magnetic properties that 
only those individual materials possess. Nevertheless, considerable 


substitution is possible in “mechanical’’ components, like bear- 
ings, supports, housings, etc. and even in purely electrical appli- 
cations by changing the design, sacrificing compactness or light- 
weight, etc. For previous sections of this tabulation, see M & A 
for January 1942, p. 80 (Household Products); March, p 
403 (Motor Vehicles); March, p. 404 (Engineering and Ma- 
chinery Steels); and July, p. 68 (Brasses and Bronzes). 


SECTION 4—ELECTRICAL EQUIPMENT AND PARTS 











base babbitt sa: 
8314% Sn babbitt | Pb-Sb-As-1% Sn 
| babbitt 


| coated steel 


Bearings, Sleeve 


Boxes, Conduit brass, bronze 





Boxes, Outlet Fit-| brass, bronze coated steel 
tings 


Boxes, Terminal | aluminum castings | wood; cast iron 








Brushes, Carbon copper/graphite silver/graphite 
‘rush Holders _—| aluminum ‘die cast- | formed steel 
ings 
ircuit breaker con- | aluminum castings - steel 


tact arms, cross | 
heads, supports, | 


frames, hooks, etc. | | 
— | 





ommutator riser | pure tin silver brazing 


' oints | 


wnt 


nduit, Rigid galvanized steel | blackened steel 











onduit and cable} brass, bronze | painted steel 
httings 

peasntetien oe a . — 7 
ontacts copper | silver laminates 
Contacts copper/tungsten | silver/molybdenum 

carbide 

~ontacts, Switch | tin bronze | copper-silicon alloy 
Spring | 
Floodlight —_Reflec- | polished aluminum | silvered glass 
tor | 


Floodlight Socket | aluminum die cast-| zinc die casting 
Housing ing 
Floodlight Lens 


’ 





~| aluminum stamping | steel stamping 


Ring 
———_____| 
Floodlight lens ring | brass steel 
clamp 
Furnace Elements | nickel - chromium, | silicon carbide iron- 
| nickel - chromium-| base alloy 
b: iron 
Housings, Control | aluminum | steel 
Housings, Street | aluminum —__| steel 
light 
Housings, Flood-| aluminum die cast-| zinc die casting 
light socket ing | 
Housings, Lumin- | aluminum die cast- | cast iron 
aire ing 





| phenol plastic; ‘sil- 


vered glass 


Lighting “Reflectors” aluminum stamping 














Part Former Substitute Part Former Substitute 
Material Material Material Material 
Bearings, Motor bronze or babbitt iron-powder; silver Loading Pots copper lead 
lead indium-plate Magnets, Permanent 46% Co Steel 17 Mo, 12 Co, Fe 
Bearings, Power cast iron - an -| thin-wall bonded alloy 
Plant chored, thick tin-| tin babbitts Magnet Bearing aluminum die cast-| zinc die casting 


Luminaire Hood aluminum die cast- | cast iron ductors | |  inates 
es 3s 25 | ing Tubing, Metallic brass, bronze | coated steel 
Luminaire Reflec. | sheet aluminum silvered glass Tuning Inductor | aluminum | plastic 
DG | Blocks 
Lightning Arrester | aluminum | és galvanized steel Wire (conductor) | copper | silver 
Casings and fit- | Wire (non-conduc- | copper | steel 
tings | tor) 





Brackets ing 
Meter Bases 


aluminum die cast-| zinc die casting 





ing 
j hui = egies a ee 
Meter Nameplates | aluminum fiber 
Metal Sockets | aluminum | sheet steel 


Meter (watt hour) | aluminum stamping | steel 
cover rings, regis- 
ter, seal bar, bayo- | 
nets 

Nameplates aluminum paints | gray lacquer etched 
aluminum stamping| zinc; lead alloy; 
cast iron 

black - copper 
bearing steel 


Pole line insulator | galvanized steel | 
pins, cross arm 
braces | 

| 


aluminum castings steel 


Relay covers, 
frames, and rotors | 





chromium | ceramic resistors 


iron, fine wire 





ings (cold) 





‘Resistance Wind- | nickel 


Resistors, rane nickel - chromium | cast iron grids 
wire 

Resistors, Furnace | ‘nickel alloy | iron-base alloy; sil- 

| | icon carbide 
Solders, Dip. 60 Pb, 40 Sn | 90 Pb, 10 Sn 
Solders, | Mechani-| 60 Pb, 40 Sn 79 Pb, 70 Sn, 1 

cal | Ag 

Solders, Electrical | pure tin | silver brazing 


(heavy) | 
Solders, Wiping 62 Pb, 38 Sn | 68 Pb, 23 Sn, 9 Cd 
| tin bronze (phos-| beryllium-copper 


‘Springs, current- 


carrying phor bronze) 
Street light hous- | aluminum | steel 
ings 


Street light brackets | aluminum | malleable iron 


Street light hangers | aluminum silicon bronze 
Street light reflec- | anodized aluminum | silvered glass 
tors 


Telegraph - printer | aluminum cast iron 
bases 
Telegraph - printer | alloy steel carbon steel 


small parts 


Thermocouples Chrome/Alumel platinum/platinum 
| rhodium 
Thermostat Ele- nickel-steel/brass | liquid expansion 
ments | devices 
Transformer con- | copper silver or silver lam- 
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Alloy Steels for High 


by R. F. MILLER, G. V. SMITH, and P. A. JENNINGS 


Research Laboratory, United States Steel Corp., Kearny, N. ]. 









































































Fig. 1. Creep strength of various steels as measured Engineers are being required to select and specify 
at temperatures between 800 and 1400 deg. F. materials to serve at ever-higher operating tempera- 
A nae ture, pressure and load. Yet no phase of design 
450 500 550 oa .. 700 _ engineering has been so sorely in need of compr- 
* L = “ . hensive, reliable data on probable performance fac- 
? acraeae eae tors as that of high-temperature service, and claims 
4) 18 Cr - 8 Ni - Ti and counter-claims for materials and test methods 
Ox “- rd . : = - ~ have not tended to clarify the picture. This article, 
30 ¢ $ 25 Cr - 20 Ni . an attempt to bring useful order out of the general 
j y chaos, is based on a survey of reliable published data. 
\ sg aa 7 It presents, chiefly in graphic form, comprehensive 
Y | ao 5 aa information on the comparative high temperature 
a * 1? Cr - ; Mo - 7 Si service properties—creep, tensile strength, allowable 
. \ : vo . i - 14 st a working stress, thermal expansion, thermal conduct- 
Y \ : ~ » —~ p i : ivity, oxidizability and air-hardening tendency—of 
4 \ S$ Cr- ¢ Mo - 14 Si several steels most widely used at high temperatures. 
ee ¢ eee The diagrams are intended to assist in the selection 
20 4 . a f “4 —2 an be of materials rather than to be used as bases for de- 
5 cr ‘2 Mo - 14 Si termining permissible design loads, etc-—The Editors. 
> 
CRITICAL SURVEY OF THE DATA on the properties 
15 7 A: steels used at elevated temperature shows that 
the individual values for any steel of a given 
nominal composition range differ, the difference in 
some cases being quite appreciable. Nevertheless 
aa \ A when all the data are plotted together to show the 
\ influence of temperature and composition, certain 
0.10-0.20 % trends become apparent, even though the exact com- 
C Steel position may vary within a specification range and 
there may be differences in the heat treatment em- 
bie: g ployed by the various manufacturers or users of the 
same material. 
The purpose of this article is to present a summary 
of the available data in the form of diagrams which 
0 ao 1 . . + show these trends more clearly than would a set of 
800 900 1000 1100 1200 1300 1400 tables. These diagrams are intended to be used as 
T ature, ° an aid in the selection of material rather than for 
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Temperature Service® — | — their properties compared 


design calculations. Each is accompanied by a short 
description, including pertinent information not ob- 
vious from inspection of the curves themselves. There 
is also a brief discussion of the fundamental differ- 
ences of behavior of metals at elevated and at or- 
dinary temperature. 

The properties summarized are: 

1. Creep strength 

2. Tensile strength 

3. Maximum allowable working stress (as set by 1941 

ASME Boiler Code) 
4. Linear thermal expansion 
5. Thermal conductivity 


6. Susceptibility to oxidation in air 
7. Hardness after air cooling 


Using the Diagrams 


Two types of diagram are employed. The first 
type (Figs. 1 to 7) shows by means of bands and 
curves how each property of the steels investigated 
changes with change of temperature; the second type 
(Fig. 8) shows at a glance the influence of composi- 
tion on creep and tensile strength at 1000 deg. F., on 
susceptibility to oxidation in air at 1700 deg. F., and 
on air hardening from 1700 deg. F. 

The values used in the construction of these dia- 
grams are based on data selected from the literature 
and on results of our own tests, in part hitherto 
unpublished. Each value is a conservative average 
of the available information, the sources of which 
are indicated in the Appendix, grouped in accord- 
ance with the diagrams. The nominal composition 
of the several steels is given on the diagrams, and 
they have been grouped as “‘austenitic” or “‘ferritic” 
depending on the form in which they are used. The 
austenitic materials are customarily annealed,* or 
annealed* and stabilized*; the ferritic materials are 
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Tensile strength of various steels as meas- 
temperatures between room temperature anda 
1500 deg. F. 
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Fig. 3. Maximum allowable working stress of various 
steels for temperatures between —20 and 1200 deg. 
F, (as set by 1941 ASME boiler code) 


annealed,* or normalized and tempered; the three 
bolt steels (discussed under “Creep Strength’ only) 
are quenched and tempered. 


* Note: It should be noted that while “annealing” refers 
to a softening treatment for either the austenitic or the fer- 
ritic steels, this is achieved by rapid cooling of the aus- 
tenitic steels in air or water, and by slow cooling of the 
ferritic steels, usually in the furnace. The “stabilization” 
of the austenitic materials is a reheating operation carried 
out to avoid intergranular corrosion by controlled precipi- 
tation of the carbide particles. 


Variation in heat treatment may cause a larger 
change in the creep or tensile strength than a minor 
change in composition; in order to simplify the dia- 
grams the individual heat treatments are not shown, 
and such variation in the stated properties as arise 
from difference in heat treatment is included within 
the bands. It appears that the number of grades of 
steel to be used at elevated temperature is greater 
than is warranted by the differences in properties. 

It should be noted that information is not avail- 
able on all of the properties of all of the steels ex- 
amined, and hence the groups are slightly different 
on the various charts. 


Fig. 4. Linear thermal expansion (increase in length) 
in inches per foot in going from 70 deg. to any tem- 
perature between 200 and 1200 deg. F. 
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Creep Strength 


Fig. 1 shows the influence of temperature between 
800 and 1400 deg. F. on the creep strength of the 
several steels. The indicated creep strength is the 
stress for a creep rate of 1 per cent per 10,000 hrs. 
(1 millionth in. per in. per hr.). 

Of the steels included in this diagram, those with 
the highest creep strength are the high chromium- 
nickel austenitic materials, whose creep strengths are 
shown within a band. Plain 18 Cr-8 Ni has the 
lowest creep strength of the steels in this group. 
Addition of titanium to 18 Cr-8 Ni may slightly in- 
crease its creep strength. Addition of columbium 
or molybdenum is beneficial. 25 Cr-20 Ni is slightly 
stronger than plain 18 Cr-8 Ni. 

The next strongest materials are the ferritic steels 
which contain from 0.10 to 0.20 per cent C, with 
addition of one or more of the elements chromium, 
molybdenum, columbium, titanium or silicon. The 
creep strength of steels of this type also lies within 
a band; the list of compositions included in this 
band is given in Fig. 1. Individual curves for C- 
\/, Mo and for 5 Cr-l4, Mo steel are superimposed 
on the band in order to show that their relative or- 
der of creep strength reverses at about 1000 deg. F., 
above which temperature scaling and _ structural 
changes become significant in steels without chromi- 
um. Increase of molybdenum content from 1/, to 
1 per cent increases the creep strength of carbon- 
molybdenum and chromium-molybdenum steels. 

Quenched and tempered bolting steels (SAE 
3140, 4140, and 4340) occupy a special category. 
They have relatively high creep strength below 900 
deg. F., but rapidly lose their high strength above 
this temperature owing to the accelerated spheroidi- 
zation of the tempered martensitic structure. SAE 
4140 (1 Cr-l4 Mo) has about the same creep 
strength as C-1/, Mo steel; SAE 3140 (1/4, Cr-114 Ni) 
has about the same creep strength as carbon steel; 
SAE 4340 (34, Cr-l4 Mo-134 Ni) is intermediate, 
having about the same creep strength as carbon steel 
above 900 deg. F. and somewhat superior creep 
strength below this temperature. 

The data for the creep strength of 0.10 to 0.20 
per cent C steel are presented for comparative pur- 
poses, even though this material is not useful over 
the entire temperature range shown in Fig. 1. Car- 
bon steel (and SAE 3140) has the lowest creep 
strength of the steels included in Fig. 1. 
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Tensile Strength 


Fig. 2 shows the influence of temperature on the 
tensile strength of various steels between room tem- 
perature and 1500 deg. F. (The standard elevated 
temperature tensile test, described in ASTM Specifi- 
cation E-21-37 T, prescribes a strain rate of from 6 
to 15 in/in/hr. but in how far all the tests cited 
conform to this specification is unknown.) The 
increase in tensile strength observed in 0.10 to 0.20 
per cent C steel in the “blue brittle” range (300 
to 600 deg. F.) occurs also in some of the low alloy 
ferritic steels. Addition of chromium tends to elimi- 
nate this phenomenon; at about 3 per cent Cr the 
effect has almost disappeared. In general, alloying 
elements tend to increase the tensile strength of car- 
bon steel. Above 800 deg. F., the austenitic steels 
begin to be superior to the ferritic steels. 


Maximum Allowable Working Stress 


Fig. 3 shows the maximum allowable working 
stress (as set by the 1941 ASME Boiler Code) for 
0.10 to 0.20 per cent C steel and certain alloy steels 
between —20 and 1200 deg. F. Up to 650 deg. F., 
the maximum allowable working stress is the same as 
at 650 deg. F. The steels are listed by nominal 
composition, accompanied by the ASME specification 
number and grade (in parentheses) which completely 
identifies the material. 

The general trend of the curves is the same as in 
Figs. 1 and 2. The austenitic materials have the 
highest allowable stress, the C-Mo and Cr-Mo fer- 
ritic steels have intermediate values, and the carbon 
steel has the lowest allowable working stress. In 
each case, the allowable stress appears to be about 
one-half of the stress for a creep rate of 1 per cent 
per 10,000 hrs. 


Thermal Expansion and Conductivity 


Fig. 4 shows the total linear thermal expansion, 
in terms of inches per foot, of the various steels 
as they are heated from room temperature to any 
temperature between 200 and 1200 deg. F. The 
thermal expansion of the ferritic steels decreases with 
increasing chromium content, following the order of 
the steels in the list in Fig. 4; that of the austenitic 
steels is larger than of a carbon steel, and is decreased 
by increasing alloy content in the order shown. 


(To be Concluded) 
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Radiography of Spot Welds — | 






by ROBERT C. WOODS, JOHN C. BARRETT and T. W. DIETZ 


Product-quality, process-control and accuracy o} 
final inspection are closely related. In the field of 
spot-welding—now making a great contribution to 
faster production of war products—a real need has 
existed for clarification of some of the factors in 
X-ray inspection of spot welds. In this first instal- 
ment of their article the authors discuss the “rings’’ 
and “‘sunbursts’ observed in radiographs of spot 
welded metals of various kinds, with particular em- 
phasis on aluminum alloy welds, and explain the re- 
lation between these phenomena and actual spot-weld 
quality. The more general utilization of X-rays for 
studying spot-weld structures is recommended. 

—The Editors. 


for speed, and yet more speed, in the construc- 

tion of air, land, and sea warcraft, the spot 
welded metal joint has assumed an importance never 
previously accorded it in the leisurely years of un- 
preparedness. 

Under such stimulus, modern concepts in the spot 
welding art have raced on at terrific pace, giving rise 
to all manner of novel and ingenious mechanisms 
and techniques. Unfortunately, so swift have been 
these innovations, and so varied the applications, 
that completely satisfactory inspection methods have 
apparently lagged behind. Past lessons have taught 
us beyond doubt that the quality of a product de- 
pends not only on the best possible control of manu- 
facturing processes but likewise on the accuracy 
with which the final product can be inspected. 

Applying the second factor directly to spot welds, 
it seems that destructive, physical tests are more ad- 
vanced than non-destructive ones. But we cannot 
submit spot welds which are destined for use—or 
any other kind of weld, for that matter—to shear, 
fatigue, or corrosion tests or to microscopic examina- 
tion. As in other industrial fields, we can only spot- 
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Director of Research, Metallurgist, and Research Engineer, 
Respectively, The Taylor-Winfield Corp., Warren, Ohio 


check with specially prepared samples which may or 
may not bear a true relation to the finished structure. 
While other methods are now under investigation, 
only X-ray inspection has gained any considerable 
foothold as a routine non-destructive inspection tool 
for factory use. 

Present radiographic techniques, however, have 
certain drawbacks in this connection and perhaps the 
greatest of these is misinterpretation of the recorded 
spot weld image. Much fine work is now being done, 
aimed at correlation of spot weld radiographs with 
actual soundness, fatigue strength, or corrosion re- 
sistance of the welds. Such results, at the best, can 
be but empirical until it is possible to point to each 
and every radiographic marking and state with cer- 
tainty its relation to actual conditions within the 
weld. 

This radiographic misinterpretation has resulted 
from our ignorance and is therefore not deliberate 
in character, yet its unfortunate influence is in no 
way mitigated by this fact. It is the intent of this 
discussion to present a few details which the au- 
thors have been fortunate enough to come upon 
during their routine. X-ray examination of spot welds. 
It is hoped that some of these may prove to be new 
and perhaps of value to other workers in the same 
field. 

In viewing radiographs of spot welded joints it 
requires little experience to detect cracks, porous 
areas, or gas pockets wherever they exist so as to be 
recorded on the X-ray film. Their images are re- 
produced there simply because they offer but scant 
resistance to passage of X-rays and thus the photo- 
graphic emujJsion receives a higher radiation dose 
at these points than from neighboring areas. However, 
other images appear that do not seem so readily ex- 
plainable. Most easily noticed is a heavy ring around 
the spot weld periphery, as illustrated in Fig. 1. The 
ring is present in all spot-weld radiographs, whether 
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the weld is the bond between aluminum alloys, steels, 
or any other metals so far tried. But while these 
rings—tregardless of the metals welded—always ap- 
pear to be somewhat the same, their metallurgical 
natures are actually many and varied. 

In conjunction with the rings in aluminum alloys, 
sometimes the inner nugget may contain radiographi- 
cally dense streamers arranged spokelike and simulat- 
ing a sunburst. And occasionally the weld nugget 
periphery may appear ragged, or again its contour 
is an unbroken circle. Since these conditions can be 
changed and reproduced at will, the prospect that 
X-rays may yet become the inspection device so long 
desired is not an illfounded one. 


What Causes the Rings? 


To confine the subject for the present to the ring 
phenomenon, it is widely supposed these are radio- 
graphically produced by extra metal at the points in 
question pushed ‘outward from the weld nugget into 
the interspace between the faying surfaces, plus 
slight circular protuberances on the surfaces where 
the welding tips have pressed as in Fig. 2. It is the 
theory that X-rays passing through these areas would 
there encounter more actual metal than at other 
places, they would not penetrate so easily, and a re- 
sultant light ring would appear on the exposed X- 
ray film. This is a sound, logical, and true conclu- 
sion, but only a small part of the story. The rest is 
more fundamental. 

For a fuller explanation of these rings, sunbursts, 
and other markings, we must glance briefly at certain 
facts related to the absorption of X-rays in matter. 

A tungsten target X-ray tube—such as is commonly 
used for industrial radiography—when excited by any 
given voltage, emits radiation over a relatively wide 
range of wave lengths. There will, however, be a 
narrow range at which the output intensity is at a 
maximum and for purposes of convenience, that 
range may be considered as the one which does most 
of the radiographic work. Assuming that such a 
tube is operating at 30 kilovolts, most of its output 
will then be X-rays in the region between 0.5 and 
0.6 Angstrom units, as in Fig. 3. 

Since the most readily available figures are for 


Fig. 1. Typical “ring” around the periphery of a 
spot weld as observed radiographically. 


X-ray of wave length 0.631 A.U., this value has 
been used in the Table, where the various elements 
shown absorb X-rays in proportion to the coefficients 
listed. Thus, the ratio of X-ray absorption between 
magnesium and aluminum is 3.00 to 3.73. This dif- 
ference is so slight that if equal thicknesses of mag- 
nesium and aluminum sheet were placed on a single 
film and exposed to X-rays simultaneously, the re- 
sulting variation in film exposure under the two 
metal sheets would be indistinguishable to the eye. 
It will be noted, however, that for X-rays of 0.631 
A.U., the difference between the absorption coefh- 
cients of aluminum and those of the other elements 
listed is great. Copper, for instance, is 10 times as 
absorbing, and tungsten is 20 times. Evidence of this 
situation is nicely demonstrated by placing on one 
X-ray film a sheet of 2 S pure aluminum and an 
identical thickness of 24 S aluminum alloy with its 
4 per cent Cu content. When this set-up is radio- 
graphed, that section of film which has recorded the 
image of the 24 S sheet will be markedly lighter 
than that of the 2 S. 

Throughout any discussion of radiographic inter- 
pretation, it must be kept clearly in mind that photo- 
graphic density and specimen density are two dis- 
tinctly different factors and indicate opposite con- 
ditions. In radiographing a piece of metal, for ex- 
ample, an increase in the density of the sample will 
result in a decrease in the photographic density of the 
X-ray film, and a decrease in sample density will 
cause a corresponding increase in photographic den- 
sity. This is only true when an X-ray film is being 
viewed in the usual manner; that is, by transmitted 
light. When a print has been made of the film, then 
of course rings which were white on the radiograph 
film will appear dark on the print and vice versa. 


Presence of “Heavier” Metals 


The relation between X-ray absorption coefhcients 
and spot welds will become more apparent by ref- 
erence again to Fig. 1. Actual measurements show 
that while some part of a ring, such as is illustrated, 
could be due to extra metal pushed up as previously 
mentioned, still the outside ring dimensions are be- 
yond this point. Such a condition could only be ex- 


Fig 2 Schematic representation of radiographic 


effects produced by “squeezing” of the welding 
electrodes. 
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Fig. 3. Output-intensity vs. wavelength curve for 
X-ray tube operating at 30 kv. 


plained by the presence in that area of some ele- 
ment censiderably heavier atomically than the sur- 
rounding material. In 24 S and 17 S this could be 
a copper compound, in 52 S chromium and iron, in 
3 S manganese, but the ring present in a 2 S weld 
could be due only to the iron impurity, which ex- 
ists in 0.026%. That this has been established, 
gives some indication of X-ray sensitivity possibilities. 
These elements are naturally not present there in the 
free state. 

To eliminate the purely mechanical factor of 
pushed up metal around the weld, fused spots or 
slugs were formed in single sheets of aluminum 
alloys by the usual spot welding expedient of plac- 
ing the sheets between two copper welding tips and 
firing a heavy current through the sample. Such 
a slug in 24 ST Alclad is shown in Fig. 4. - The 
surfaces of these prepared samples were then ground 
and polished to a high finish so that no trace of 
the “spot welds” could be seen. Upon radiographic 
examination, the familiar rings appeared, somewhat 
diminished in clarity, but making it certain they are 
an inherent property of aluminum spot welds. To 
make doubly sure, several ordinary two-sheet welds 
were sectioned in half in a plane parallel to the 
sheet surface and all outer surface uneveness removed. 
Radiographic results were identical. 

Further careful measurements showed these high 
metallic density rings to exist completely outside the 





fused zone in an area that had at no time been melted. 


Metallographic study disclosed that in 24 ST 
Alclad spot welds, these radiographic rings were 
produced by the presence of dense stringers of a 
eutectic composed of aluminum solid solution and 
the aluminum-copper-magnesium constituent. It is 
also probable that small amounts of CuAl, and 
aluminum -copper - iron - manganese constituent are 
present. 

A section at 5OX shows these eutectic stringers 
shooting outward from the heat-affected zone into 
unaffected parent metal, as in Fig. 5. Fig. 6 shows 
an eutectic area at 5OOX. While in this plane the 
eutectic appears as fine lines, it must be remembered 
that in the plane at 90° to the X-ray path, these 
lines in reality are sheets or layers of high absorp- 
tion coefficient material stacked one above the other. 

Assuming the situation is as stated, then three 
questions naturally come to mind; namely, where 
does the eutectic come from, what is the mechanism 
by which it arrives at its final site, and, how does 
its change of location affect weld fushion? 

X-ray methods shed considerable light on the first 
question. In addition to the outermost, thick ring 
appearing in a spot weld radiograph, there is gen- 
erally visible a thinner ring just inside and concentric 
to the eutectic circle. X-ray absorption of the inner 
ring is much lower than that of either the outer ring 
or the parent metal, and its penetrability increases 
roughly as that of the outer ring decreases. Both 
rings are plainly visible in Fig. 1. 


Re-Location of the Heavier Constituents 


It is therefore evident that the circular area im- 
mediately inside and adjacent to the eutectic is of 
extremely low density and has lost some element, 
or elements, of high atomic weight. What more 
logical than to assume that the copper, manganese, 
chromium, or iron eutectics (depending on the alloy 
used) have migrated from these regions out along 
the grain boundaries to their new stations? From 
the metallurgical standpoint, this is only an assump- 
tion, but from the X-ray standpoint, it is practically 
a certainty. Also, it is further bolstered by the fact 
that the low X-ray absorbing region exists in an area 
which has been very little heated, so that only the 
low melting point eutectic would have a chance to 
move. 


Fig. 4. Fused “slug” produced in spot welding 24 ST Alclad. 
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As to the question of why the eutectic should 
move at all, there are at least three possible answers. 
The first is pressure, the second is electro-magnetic 
force, and the third is a combination of the first two. 
The pressure theory certainly needs little elaboration. 
If any peripheral constituents of the weld are molten, 
then it would seem only natural to assume that the 
pressures exerted would tend to squeeze this mate- 
rial out along grain boundaries. 

In addition to pressure, however, there are power- 
ful electromagnetic forces present during the weld 
time and these should by no means be overlooked. 
Some workers (A. M. Unger, H. A. Matis, & W. A. 
Knocke, The Welding Journal, Vol. 20, Jan. 1941, 


Fig. 5. Eutectic stringers running from heat-affected 
zome into parent metal of spot welded 24 ST 
Alclad (50 magnifications). 
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Fig, 6. A eutectic stringer in a spot weld, magnified 
500 times. 
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p. 42) recently advanced the theory that these forces 
caused a violent turbulence or stirring action in the 
molten weld metal, more especially in spot welds 
made with alternating current. In support of this 
theory, they outline the configuration of such an 
electromagnetic field as would exist during the spot 
welding cycle and they show in what directions that 
force would tend to propel the molten metal mole- 
cules, as in Fig. 7. In passing it should be remarked 
that this diagram is correct as to field forces, but the 
direction of weld metal flow is probably only applic- 
able to spherical, oval, or columnar welds. As fur 
ther evidence, these workers submit metallurgical sec 

tions of A. C. spot welds in which the current was 
applied for varying lengths of time and their illus 
trations certainly seem to support their hypothesis. 


In an attempt to test this subject further, the au- 
thors used a technique more commonly applied to 
biological studies; that of the combined X-ray and 
tracer methods. At first, small bits of 0.010 in. 
tungsten wire were imbedded in the surface of one 
24 ST Alclad sheet. This surface was then used 
as an interface and spot welded by A. C. to a simi- 
lar opposing sheet having a smooth surface. That 
there is motion of a violent nature may be seen by 
the radiograph in Fig. 8, which shows clearly what 
position these carefully aligned wires finally took. 

The element tungsten was chosen on several counts. 
It has high electrical resistivity, a high melting point, 
low magnetic permeability, and does not alloy with 
any of the welded constituents. Perhaps more im- 
portant, its X-ray absorption coefficient is way be- 
yond that of any other element present in the weld, 
so it would be expected to stand out’sharply in a 
radiograph. While this experiment clearly demon- 
strated a turbulence, it gave no directional indica- 
tion whatever. In the next procedure, finely divided 
tungsten powder was arranged in a machined cir- 
cular groove so that the groove diameter would be 
considerably smaller than the final weld nugget di- 
ameter. With this tungsten filled groove between 
the interfaces, a number of A. C. welds were so set 
up and made that the centers of the groove and 
welding tips were as nearly concentric as possible. 
The number of welding cycles—time—was varied 
from the point at which weld slugs were barely melt- 
ed up to a condition of over penetration, and sev- 
eral welds were made at each setting. 


Although radiographic study of the resulting tung- 
sten powder distribution does not absolutely prove 
the electromagnetic stirring theory, such a theory 
would capably explain the results obtained. The 
radiographs in Fig. 9, and numerous others, show 
that when A. C. is applied for very short time pe- 
riods, the first powder movement is towards the center 
of the weld, which is to be expected on the basis of 
the theory discussed. Thereafter, as the heating time 
is continued, the powder moves outward also until 
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Fig. 7. Diagram (according to Unger, Matis & 
Knocke) showing the direction of electromagnetic 
propulsion of molten metal during spot welding. 


there is a fairly even dispersion throughout the weld 
area. 

In passing it might be interesting to note that 
metallurgical study of the dispersed tungsten powder 
revealed that much of it had become sintered. This 
fact suggested to the authors a somewhat similar 
experiment by which it might be possible to measure 
the temperature of the molten nugget during weld- 
ing and this line is now under investigation. 


Effect of the Type of Welding Process 


The originators of the electromagnetic stirring 
theory also state that it is unlikely such an effect 
exists in welds made by a rapid discharge apparatus, 
since the short weld time does not allow motion to 
take place. Such, however, is definitely not the case. 
In the work just mentioned, weld times nearly as 
short as condenser discharge welds were used and the 
stirring was found to be present. Moreover, the 
experiment was duplicated on a condenser discharge 
apparatus with the heat times and wave shapes varied 
over quite a range. In every instance the tungsten 





powder—instead of being stirred—-was immediately 
shot to the periphery of the nugget, and it stayed 
there no matter how long the time. To make cer- 
tain that powder located anywhere in the weld zone 
would behave similarly, some was imbedded in 
grooves machined to form an X. Results were 
identical, all tungsten moving out to form a peri- 
pheral ring, as shown in Fig. 10. 

From this evidence it would appear reasonable to 
assume that electro-magnetic motion does take place 
in both A. C. and condenser discharge welds, but 
in the latter the force is not the same directionally. 
It is possible that such a difference may be due to 
the nature of alternating current, giving, as it may, 
a series of jolts to the molten weld metal rather than 
one continuously applied force. In fact, it is difh- 
cult to imagine how these two effects could be identi- 
cal, except perhaps, by use of half an alternating cur- 
rent cycle. 

As to whether this electromagnetic force contrib- 
utes to the driving of the melted eutectics out into 
the parent metal grain boundaries, it is impossible 
to say. Until such time as more definite facts are 
at hand, it does not seem logical to disregard this 
force. 


Relation of “Rings” to Weld Quality 


Returning to the eutectic ring, there is an opinion 
prevalent that the size, shape, and density of these 
rings give direct indication of the amount of fusion 
that has occurred in the weld. It is certainly true 
that where there is no fusion at all, there is un- 
likely to be a ring, for clearly the eutectic around 
the weld periphery must melt before it can migrate. 
Moreover, if there has been sufficient heat around 
the outside of the weld to melt the eutectic, then 
the center must have been at a considerably higher 
temperature. Further than this, however, it is dan- 
gerous to go. By reference again to Fig. 9, it will 
be seen that the weld made in which the tungsten 
was only slightly disrupted has a healthy-looking 
ring around it. Yet that particular weld turned out 
to be barely fused. 

As heating and fusion are continued, the eutectic 
stringers sometimes increase in length, sometimes in 


Fig. 8. Radiograph of spot-welded 24 ST Alclad in which bits of tungsten wire had been carefully aligned 


before welding. 


Note the extent to which the wires were moved out of position during the weld cycle. 
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Table of relative X-ray absorbing power of 
various metals 








Absorption 
| Coefficient 
Element Atomic No. | at 0.631 AU. 
Magnesium 12 3.00 
Aluminum 13 | 3.75 
Chromium 24 22.00 
Manganese 25 25.00 (?) 
Iron 26 27.50 
Copper 29 37.20 
Tungsten 74 75.00 

















number, and sometimes both. The effect of the first 
is to fatten the radiographic appearance of the ring, 
and that of the second to increase radiographic film 
transparency in that area by increasing X-ray absorp- 
tion. With either of these variables possible, it does 
not seem safe to depend on the radiographic ap- 
pearance of the eutectic as a measure of weld sound- 
ness. To do so would require that the examined 
weld ring be measured for thickness and then its 
image on the film. be graded according to its abso- 
lute film density by means of an optical densitometer. 
Both these calculations would then have to be com- 
pared with a standard spot weld exposed simultane- 
ously. It would be a tedious process indeed for rou- 
tine inspection. 

If the range and utility of X-rays as a tool for the 
inspection of spot welds is to be extended, it wouid 
appear more logical to apply them directly to studies 
of the spot weld structure itself. If later, the results 
of such studies can be used in conjunction with 
what we now know about the eutectic rings, so niuch 
the better. 

As evidence that radiographic techniques are ca- 
pable of revealing structural changes in spot welds— 
Fig. 11 shows the radial, spokelike appearance men- 
tioned earlier. This condition shows up clearly by 
radiograph although the lines are too fine to show 
up well in a radiographic paper print. These spokes 
also prove to be the same eutectic that exists in the 
radiographic rings and probably represent the same 
type of segregation as that existing in cast ingots. 

The aluminum and magnesium alloys are ideal 
radiographic subjects, because practically any of their 
alloying elements have relatively high X-ray absorp- 
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Fig. 10 Final 
(circular) post- 
tion of tungsten 
powder original- 
ly embedded to 
form an “X,” 
after condenser- 
discharge spot 
welding. 
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Fig. 11. Radial, spokelike appearance—under the 

microscope—of a spot weld, These “spokes” also 

show up clearly on a radiograph (although the latter 
reproduces very poorly in the printing process). 


tion coefficients. But useful data can also be obtained 
by similar methods when applied to other metals and 
alloys. It is, for example, possible to disclose struc- 
tural and chemical changes taking place in spot- 
welded stainless and tungsten steels. 


(To be concluded) 


Fig. 9. Radiographic demon- 
stration of movement of 
tungsten powder originally 
placed in a machined circu- 
lar groove, on the applica- 
tion of a.c. welding current 
for increasing times. 
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(Editorial, continued from page 419) 





Commercial Variations 


The following has been received from Dr. 
John Johnston, director of the research labora- 
tory of the U. S. Steel Corp. at Kearny, N. J.: 


I suggest, as a suitable subject for an editorial, 
the topic that the properties of a steel meeting a 
given chemical specification should be represent- 
ed by a range and a band, and not—as is com- 
monly done—by a point and a curve; and that 
this fact implies not that the actual measurement 
is not accurate, but that unavoidable differences 
in manufacture, within the specifications, may 
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james me .._tam bee. 
Fig. 1. Summary of mechanical properties of S.A.E. 
Cr V steel 6130. Maximum and minimum values 
are represented by dashed lines and averages by 
solid lines. (S.A.E. Journal, Vol. 22, 1928, pages 
55-64; Vol. 29, 1931, pages 480-481.) 


cause a variation of 10 per cent (or even more) 
in some of the mechanical properties. The point 
is that many engineers and designers think that 
any steel they buy to a given specification will 
have the precise properties stated. A better and 
wider realization of the actuality would help 
greatly in lessening the number of needless com- 
positions of steel demanded by the user. 
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steels water quenched, small sections. 


Bands, Sisco. 
Dashed line, 

probable. 
Points, Bethlehem 


Bands, Sisco. Sisco, 


Circles, Dawe. 


most 


Sisco, “Alloys of Iron and Carbon,” Vol. 2, 1937. 
Dawe, “Steel Physical Property Atlas,” 1936. 
Bethlehem Alloy and Special Steels, 1935. 


A committee of the S.A.E. tackled this mat- 
ter 15 years ago, using SAE 3130 and 6130 
as guinea pigs. The spread of results from four 
lots of 6130 is shown in Fig. 1. Sisco later as- 
sembled similar data for 1020 and 1040, and 
these with still other data, are collected in Fig. 
2. These two figures, and several other similar 
ones, have already been used in the last edition 
of Bullens’s “Steel and Its Heat Treatment.” 

Ample evidence substantiating Dr. Johnston's 
comments is thus already on the record, but, as 
he says, this is a time when these facts need 
emphasis. 

—H. W. G. 
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Bounceless Balls Illustrate Principle 


Westinghouse engineers have found that 
a steel ball half-filled with metallic pow- 
der will not bounce, as this time-exposure 
photograph illustrates. Two balls of the 
same weight—one empty and one contain- 
ing powder—were dropped simultaneously 


Sia 
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from the top of the posts, to the left. 
The empty ball left a looping trail of 
light as it bounced four times on the steel 
plate. The ball containing the powder 
rolled without bouncing, as shown by the 
straight streak of light on the plate. Rough 
surfaces of the metal 

powder particles creat- 

ed frictional heat, as 

they slid over each 

other, dissipating the 

energy the ball would 

have used in bouncing, 

the engineers explained. 

This discovery has 

been used to prevent 

poor connections by 

eliminating bouncing 

and chattering in elec- 

trical relays — delicate, 

swift-acting switching 

devices used in com- 

munications systems. 

The relay contacts are 

made hollow and part- 

ly filled with powder, 

or special hollow pow- 

der containers are at- 

tached to the contacts. 


Welding Magnesium, Etc. with Helium 


Helium has over five times the specific 
heat of air and, when in motion, prevents 
heat accumulation around the weld, there- 
by keeping it cooler and giving a better 
fusion and penetration with less distortion 
than other welding processes. 


That is the claim of Thomas E. Piper, 
process engineer of Northrop Aircraft, Inc., 
Hawthorne, Cal., in describing ‘“Heliarc’’ 
welding, a process particularly adapted 
to welding magnesium and developed by 
Northrop engineers. 

The process permits the arc welding of 
magnesium sheets, extrusions, and tubing 
into structures simpler, lighter and stiffer 
than is possible in conventional duralumin 
construction. 


Adapted to Stainless Steel 


It is also adapted to stainless steel, where 
thicknesses of less than 0.01 in. may easily 
be welded; with certain modifications, it 
is adapted to ferrous and copper alloys, 
including Inconel, Monel, and some of the 
carbon steel alloys. Sponsors claim that 
for high temperature melting and heat re- 
sisting alloys ‘“Heliarc’’ welding has 
proved successful where other welding 
methods have failed. 


Use of magnesium welded structures 
eliminate thousands of rivets that go into 
the conventional plane. Rivet heads on 
the fuselage and wings, even though 
countersunk, produce resistance to air 


(Continued on page 452) 
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passage or ‘parasite drag. In the fu- 
ture, welded magnesium aircraft can be 
finished as smoothly as a fine automobile. 

While magnesium has been used for 
some time in aircraft for engine parts, 
wheels and accessories, it has not been used 
extensively as a primary material. Mr 
Piper claims that the ‘Heliarc’’ process 
makes possible the all-magnesium plane. 

Magnesium alloys will be cheaper than 
aluminum alloys in a very short time, con- 
tinues Mr. Piper. To produce a ton of 
aluminum from bauxite 24,000 kw.-hrs. are 
needed; for a ton of magnesium, 18,300 
kw.-hrs. are required, the latter having 54 
per cent more volume. 


Stiffness and Rigidity 


Though magnesium alloys are 35 per 
cent lighter than aluminum alloys and 21 
per cent of the weight of steel per unit 
volume, their weight-strength ratio is com- 
parable to aluminum alloys. 
the stiffness and rigidity not obtained in 
other alloys. 


inflammable 
Castings con- 


Magnesium alloys are not 
when properly processed. 
taining defects have been repaired by 
“Heliarc,” the welds being equal or 
stronger than the parent metal. They are 
denser and resistant. Al- 
most any thickness can be welded. A weld 
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ing rod of the same alloy as the parent 
metal is used for castings and wrought al- 
The bead is cathodic to adjoining 
metal, which causes minor pitting of the 


loys. 


original metal adjacent under severe cor- 
rosion. 

The tungsten electrode is very slowly al- 
loyed with the weld metal and must be 
replaced periodically, but presence of tung- 
sten does not increase the corrosion rate. 


Approaches Parent Metal Strength 


Dowmetal J-IH magnesium allo 
“Heliarc’’ welded has 95 per cent of tl 
parent metal strength in the 
though the design safety factor is 75 j 
cent, based on butt-welded joints. Fill 
lap, edge or corner welds are weaker. 


weld ar 


In the ‘‘Heliarc’’ welding process, a shi 
of helium gas envelops the molten met 
Because helium is an inert gas, it prevents 
oxidation and eliminates the use of a flux 
and the danger of entrapped flux in the 
weld ingot that would promote corrosi 


The arc is produced directly between a 
tungsten electrode and the base metal 
rather than between two tungsten elcc- 


trodes, as is the practice in atomic hydro- 
gen welding. 

The ‘“‘Heliarc’”’ torch is equipped wit! a 
helium valve that is opened prior to ‘he 
striking of the arc between the tungsten 
and the parent metal, which feeds helium 
through the torch to the weld. When in 
motion, helium prevents heat accumulation 
around the weld, thereby keeping it 
cooler and giving a better fusion and pene- 
tration with less distortion than other weld- 
ing processes. 


Technique 


The arc is struck by a light brushing ac 
tion and quickly drawn back from the 
metal. Northrop Aircraft, Inc. has de 
signed “Heliarc’”’ torches, which will short- 
ly be made available to the industry, im 
two sizes—to handle 1/16 to 1/8 in. elec 
trodes and 3/16 to 1/4 in. electrodes, re 
spectively—and may be supplied with tips 
of different angles 40, 60, and 90 deg. 
The torch may be used for pencil welding, 
or, by extending the handle, a handle bar 
grip is obtained for heavier welding. A 
type will later be available that feeds the 
filler rod automatically, giving more unt 
form results than where the rod is hand- 


fed. 


Best results are obtained by feeding the 
filler rod into the tungsten electrode, which 
melts off portions of the rod, thereby cast- 
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Refractory furnace linings that give 
long. trouble-free service are largely 
the result of obtaining the correct mix 


of cement for the particular job. 


The best life one company could ob- 
tain from a refractory lining in a type 
LF Detroit Electric Furnace, melting 
pure nickel, was 330 heats. Norton en- 
gineers worked out a refractory lining 
and method of installation that aver- 
aged 470 heats—42% better than the 
best achieved before. 


Norton refractory engineers will be 
glad to work out the best mixes for 
your jobs—whether you are using pre- 
fired shapes, or plastic or dry, rammed 


linings. 
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ing a uniform weld ingot. This procedure 
has been found to be superior to the prac. 
tice of feeding the filler rod into the 
molten pool under the arc, whereby the 
molten pool is not sufficiently agitated to 
break the crust that gathers on the sur- 
face of the pool. Since the reflected heat 
from the tungsten overheats the filler rod, 
an angle of 60 to 90 deg. must be main. 
tained between the filler rod and the elec- 
trode. 

The tungsten electrode varies in size 
from 1/16 to 1/4 in., depending upon 
the thickness of metal welded and the 


heat required. The torch must be held 
as near the weld as possible to obtain 
maximum benefit from the helium for the 
prevention of oxidation. Also, an arc 
length of 0.060 in. maximum should be 


maintained. Poor penetration or gas holes 
may result by using too iong an arc. On 
those alloys that have a tendency to be 
hot short, a rapid welding speed is best, 
say 3 ft. per minute, to eliminate the 
danger of cracking. 


Helium Tank Life 


A conventional arc welding machine 


with direct current generator having a 
150 amp. output is desirable. However, 
higher output machines that operate at 


less than 300 amp. may be used, provid- 
ing lower amperes may be obtained. An 
upright machine is preferable in that it is 
easier to attach a helium tank. Separate 
amperage and voltage regulators must be 
provided, and the machines should hve a 
continuous sequence of five incremen‘s of 
current control. 


The average life of a 200 cu. ft. ium 
tank is about 35 hrs. of continuous veld. 
ing with a medium-sized torch. uirly 


pure helium gas is required. No: nally, 
helium, as purchased from the Gove: iment 
plant, is sufficiently pure to cause dif- 
ficulty. Additional gases in helium such 
as carbon dioxide, hydrogen, nitrog¢1 and 
the hydrocarbons, may cause pronounced 
defects. Hydrogen produces bad porosity. 
Oxygen films the metal, causing poor 
coalescence and inclusions. The presence of 
7 per cent nitrogen in the helium reduces 
the welding speed to about two-thirds 
that obtained when only 2 per cent is 
present. All of these gases, if present, 
may be removed, however, by passing the 
helium through the filtering mediums. 

This method of arc welding has pro 
vided an important new tool for the fab- 
rication of structures from alloys, such 
as magnesium and stainless steel. Any 
type of joint that has been commonly 
used for welding ferrous metals may he 
employed on magnesium and _ stainless 
steel. 

The “Heliarc’’ process is a_ result of 
two years of research, chiefly by V. H. 
Pavlecka, chief of research, and Russ 
Meredith, welding engineer, both of 
Northrop Aircraft, Inc. 


@ A series. of lacquers especially adapted 
‘o conversion from tin and terne plate 


to black plate has been developed by the 
Watson-Standard Co., Pittsburgh. They 
have unusual properties of adhesion t 
black plate and prevent underfilm cof 
rosion, says the manufacturer, The lacquers 
can be made in metallic colors. 
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Make Every Effort to Conserve 


Oxy-Acetylene Welding Rods 


Welding rods, like all products made of materials that are strictly rationed, are , 





















































































subject to certain limitations of manufacture and sale. This is particularly true of | 
1 rods that are made of bronze, copper, or alloy steels. In order to assure continued | 
; adequate amounts of these rods for war production, it is necessary for everyone to 
: y y | 
c make every effort to conserve welding rods to as great an extent as is possible. Out- | 
e . . . | 
‘ lined here are some suggestions to help you to do this. | 
n | 
e | 
a | 
; " 
i | 
" 
ie 
a 
f, 
at 
d- 
in 
is : ° ‘ 
= se up Stub Ends of welding rods. This 2. Avoid Excessive Reinforcement of the 3. Don’t Use Bronze Rod for work on 
ne be done by tacking them to the ends of weld. Excessive reinforcement not only which steel or cast iron rods will do the job. 
P rods as work progresses, or by providing wastes welding rod, but also tends to set up Of all the many types of welding rod, the 
of ntainer into which they can be placed strains and stresses in and around the weld bronze rods are most important to conserve. 
subsequent joining. which actually will weaken the joint. A cast iron repair job is shown above. 
m 
d- 
‘ly 
ly, 
nt 
if- 
ch 
nd 
ed 
ty. 
or 
of 
ces 
rds *,? * . . 
is 4. hen Depositing Bronze Rod for ree 5. Use Larger Rod Sizes whenever possible. Large rods are more readily available than 
nt, surfacing worn areas which are subsequently the smaller sizes, because there is less call for them and because they tax the production 
the to be machined, hold the bronze deposit to _ facilities of rod mills less than does an equal tonnage of rods of smaller diameter. By work- 
minimum tolerances. This will prevent waste _ ing a little faster and with a slightly larger flame, a rod of larger diameter can be used with 
“ of both bronze and machining time. equally as good results as though a rod of the customary size were used. 
ab- ‘ 
. . . } 
a 7. Send for Reprints of This Page for distribution in your shop. 
ye Your operators and supervisors can use them as “check lists” to make 
be sure everything possible is being done to avoid waste of materials. We 
less also will be glad to supply colored posters for posting on your bulletin | 
boards to remind employees of the vital need for prompt return of empty | 
of oxygen and acetylene cylinders, 
| 
H. | 
uss : 
of 


6. Reduce the Number of Rod Sizes | HI PRODUCTS COMPANY 
when ordering rod. If, for example, you 
ted normally order rod in sizes 1/8 in., 3/16 in., 
late and 1/4 in., perhaps you can operate equally 
the well by eliminating the 1/8 in., and 1/4 in. 
ne sizes. When the rod sizes you normally re- 
cof- 

uers 


LINDE AIR 





quire are not readily available, use what you 
have or can get. This avoids delays and re- 
duces the amount of rod tied up in inventory. 








SEPTEMBER, 1942 455 





What might be described as ideal salvage 
is rubber-coated electric cable, because 
two of the most critical materials are re- 
covered: Copper and rubber. Timken Roller 
Bearing Co., Canton, Ohio, used to burn 
rubber and cloth insulation off cables to 
salvage copper. 

However, to save rubber, too, they ex- 
perimented with a standard Buffalo bend- 
ing roll machine, which consists of three 
smooth wheels, two in tandem beneath a 
third wheel, centered above them. By rais- 


It reduce 
series OQ 


Ideal Salvage-Rubber and Copper 


a whole 
f processe® 





ing or lowering the upper wheel, varying 
pressures are exerted upon the material to 
be bent. 

Timken engineers replaced one of the 
lower wheels with a notched gripper wheel. 
The upper wheel was replaced by a sharp 
center-flanged wheel, the third wheel being 
left unchanged. 

The gripper wheel feeds the cable be- 
tween the flanged cutter wheel and the pres- 
sure wheel, slicing the cable open and 
peeling it simultaneously. The cloth cable 





tion without further treatment. Cable ru 


1ON cover drops away from the rubber, leaving 
13 OPERA % the rubber and copper in saleable cond 
+00 om 





ee 


ber salvaging is done at the rate of 6 { 
per min. Cables from ¥ in. to 2 in. a 
handled easily. The machine is used res 
larly in the sheet metal department, c 
version to salvaging taking only 3 min 

A more difficult salvaging problem . 
side the Timken shops and in the ele 
cal industry generally, is salvaging 
smaller rubber-cloth coated copper w 
smaller than cables, used chiefly on 
phone lines between the street and hi 
Here the returned wires are kinked, v. h 
many very short pieces. Apparently no 
chinery has been devised to do it sati 
torily. 


ROCKWELL 
ROTARY 
ANNEALING 





Tool Engineers to Train Manpow 


Establishment of more adequate too! - 


HE demand for brass cups by cartridge man- FU R NM A CE gineering training facilities in 54 f- 


ufacturers will soon eclipse all other produc- 


production centers is being planned by 





tion in the brass industry. Brass mills will be (refort lype) the American Society of Tool Engin 


limited only by their capacity to produce them. 


New sub-committees have been set up 
for training within industry, apprertice 


Rockwell Rotary Annealing Furnaces of the training, college curricula, vocational cdu- 
Retort Type, like the one shown above, running cation, issuing of tool engineering litera- 
since the beginning of the present war, have an ture and visual education. 
outstanding record for annealing 30 and 50 calibre cartridge case parts. Conversion of men not now engaged 


The unit consists of a skip taking the work from the floor and charging it 
into a washing machine unit. From this point it travels through a washer, 
annealing furnace, and various stages in the pickling and washing machine. 


in war production and organization of tool 
engineering classes in colleges are objec- 
tives of one of the committees. The com- 
mittee on tool engineering literature 1s 


The cartridge case parts are handled through all the operations in a con- engaged in the monumental task of review- 
tinuous even stream. They are charged hard and oily and discharged soft, ing the thousands of text and technical 


pickled and dried. This furnace is exceptionally economical from the stand- 
point of labor—there is no intermediate handling—as well as in fuel and the 


use of acid. 


books related to tool engineering to secure 

proper text material for training courses. 
An elaborate collection of moving pic- 

tures and slide films will be made and 


You can do your share if you have the right furnace equipment—NOW is shown where they will do the most good. 


not too soon. 


A 300-page instructional book on “Ad- 


Write for Catalog 3973 vanced Blueprint Reading” has been added 


EX 
mS: 






W. & . Ps 0 Cc K we E L L Cc oO. | held at the Kimball Hotel, Springfield, 


to the list of educational literature. 


A war production conference of the Tool 
Engineer's Society has been called, to be 


Mass., Oct. 16 and 17, to discuss wat 
production problems and bottlenecks. 
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For Welding Engineers with a Future! 


This 12-page booklet, “Spot Welding Aluminum Alloys”, has a place at the elbow of 
every design or production engineer who has an eye to the future. 


It is a carefully diagrammed treatise, offering in compact form the essential data on 


e Spot welding characteristics of aluminum and its alloys . . 


. with 
comparative values for other metals. 


Tabular data and discussion. 


e Spot welding equipment for aluminum alloys. Diagrams and descrip- 
tive data on 


a. Welding Machines 
1. Magnetic Storage Welders 


2. Condenser Storage Welders 
3. Rectified Three Phase Welder 
4. Standard A. C. Welders 


b. Electrodes 
1. Materials 
2. Design 


3. Electrode Holders and Cooling 


e Design of spot welded joints. Diagrams, tabular data, graphs and 
discussion. 


e Aluminum welding technique. Graphs, tables and discussion 
relative to the four types of welding machines listed above. 


Take a minute now to write for your free copy of “Spot Welding 
Aluminum Alloys.” It belongs on your bookshelf, along with that 
complete reference, the 79- -page Mallory Resistance Welding Data Book. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA + Coble Address — PELMALLO 


RESISTANCE M Y STANDARDIZED 
WELDING vWemel 


ELECTRODES 
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The largest drawing (die stamping) 
press in the world, according to its makers, 
is that on which 20,000 large cowl ven- 
tilators for Liberty ships are being made by 
the Weber Showcase & Fixture Co., Inc., 
Los Angeles. 

The machine weighs 250 tons, and can 
squeeze large sheets of metal into compli- 
cated sheets without tearing a corner. Two 
punches and dies, of hand-ground cast Mee- 
hanite iron, which form both halves of the 
largest ventilators, weigh 13 tons. 


Largest Drawing Press in World 


Unlike former presses, this embodies H- 
column construction, structural steel taking 
the place of forgings as corner posts. It 
is the combination of die space, air cushion 
arrangement, stroke and power that make 
this a noteworthy machine. Sheet steel 
may be drawn to a maximum depth of 42 
in. 

By changing pressures at various points 
around the perimeter of the bed, stresses 
and strains may be so governed that the 
sheet will not crack and tear. Rolled and 


TSO 
ENGINEERED 


TESTING EQUIPMENT 


A-B 
SPECIMEN MOUNT 
PRESS 


Small or irregular samples 
mounted in plastic in the AB 
PRESS are easy to handle 
and may be polished with 
ease. Perfect adherence 
prevents crevices and facil- 
itates edge studies. Mounts 
may be opaque or clear. 


A-B UNIVERSAL PRESS 


This 24000 pound capacity 
machine is ideal for pow- 
der metallurgy experiments 
and general laboratory work. 


Mounted — yet fully visible in 
AB transoptic material. 


For answers to your testing problems write to 


dotoh I Buckler 


OPTICAL INSTRUMENTS 
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METALLURGICAL APPARATUS 
28 NORTH LA SALLE STREET 


CHICAGO SeLiik 


















welded cylinders and pistons, estimated as 
4 times stronger than castings, are used, 
Use of the press has reduced the num er 
of operations to ten. 


Hydraulic Press & Eng. Co. secured the 
main contract for building the press. 


Government Wants Technical Wri’ rs 


Technical writers are 
ernment service. 
first-class 


wanted in V- 
The call is for men ‘ith 


experience in editing, w: ing 
and publicity, plus a knowledge o: the 
steel industry, engineering, mach ery, 
aviation, radio or allied fields. Appo tees 
will write and edit technical articl of 
popularize such material for the g: eral 
public. Salaries range from $23 to 
$4600 per year. Those interested uld 


centact Harold H. Leich, Administrati, Ex- 
amining Unit, U. S. Civil Service om- 
mission, Washington, D. C. 


New A.C. Arc Welder 


An a.c. arc welder is featured by the 
Hercules Electric & Mfg. Co., Inc., 2416 
Atlantic Ave., Brooklyn. The manufacturer 
offers an innovation in the 3-phase solenoid 
field, which can be supplied for any power 
and stroke. One of the featured solenoids 
has a lifting capacity of 200 Ibs. and a 
3-in. stroke. 

The maker points out that power costs 
are 50 per cent lower than consumed by 
welders of the rotating type, because ef- 
ficiency is higher and idling losses are 
lower. There are no rapidly moving parts 
and hence maintenance costs are practically 
nil. 

Finest silicon steel is used. Unique 
balanced coil construction and a revolw 
tionary type variable core produce a splet 
did arc, which excels in the difficult 
vertical and overhead positions. It caa 
handle steel, Monel, all forms of cast 
iron, wrought iron and steel. 
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@ Since the beginning of time, the 
race of man has moved through the 
centuries with an inward urge to 
improve his lot through the JOY 
OF ORIGINATING something new. 

From flint to match, from the Stone 
Age to the Metal Age, from buggies 
) and phonographs to airplanes 


and radios—each step in mechani- 


, cal advancement has come through 
| the JOY OF ORIGINATING. 

; rT . . . . 

While profit sometimes induces 
4 

t 

1 

t 






SEPTEMBER, 1942 


Thee oy of, WWAGANATING 


progress, and necessity is frequently 
the mother of invention, the prime 
urge behind the greatest scientific 
advances, is the sheer JOY OF ORIGI- 
NATING. Joy, in anticipation of dis- 
tinction or Joy in hope of leadership. 

As Horatius said, “‘l was the first 
to step out freely along a hitherto 
untraveled route; [| have not trod 
in the footsteps of others; he who 
relies on himself, is the leader to 


guide the swarm.” 


thei 
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Offsetting Furnace-Door Heat Loss 


A temperature control application de- 
signed to maintain even heat throughout a 
multiple-burner furnace or oven regardless 
of heat loss at the doors and to give pro- 
tection against excessive temperature in 
case of thermocouple break or failure of 
control apparatus, is put out by Wheelco 
Instrument Co., Harrison and Peoria Sts., 
Chicago. 

Burners are controlled so that those at 
the extreme ends burn while those toward 
the center are out. 

One control instrument actuates two 


solenoid valves ahead of the furnace’s cen- 
ter burners. It is actuated by a thermo- 
couple at the furnace center. Two thermo- 
couples at respective ends of the furnace 
actuate two other temperature control in- 
struments, which, in turn, operate two 
motor valves, the latter controlling burners 
at each end of the furnace. Hence, the 
furnace can operate at higher temperature 
at one end than at the other. 

When starting the furnace, both motor 
and solenoid valves are held open. The 
two instruments controlling the motor 





Just as a task force is sent out to accomplish a definite war opera- 
tion, so is Ampco Metal selected to do a definite application job. 

Where parts are subject to highly stressed conditions — where 
a bronze is needed that can “take it’’ under severe operation — 
where good bearing characteristics and long life are imperative— 
Ampco Metal does full duty and fulfills its task. 

Physical properties of Ampco Metal are highlighted in the table 
below. To meet certain government specifications, modifications 
of standard grades are available to conform to specific chemical 
requirements . . .. These Victory Grades are subject to the stand- 
ard Ampco laboratory control that extends from raw material 


through to the finished product. 


PHYSICAL PROPERTIES OF AMPCO METAL 





























Consult ELONGA- RED. 
TENSILE YIELD TION OF BRINELL 
with Ampeo | susce STRENGTH STRENGTH IN2” AREA HARDNESS 
ye orey GRADE 12 65-75,000 25-29,000 22-27% 22-27% 109-124 
data sheet 16 __70-80,000 — 32-37,000 18-22%, 16-20% 131-156 
O2 deetenee “ 18 77-85,000 34-40,000 10-14%, 6-10% 159-183 
Bronze as an 18-22 90-100,000  45-55,000.  3-7% 3-17% 202-235 
nectar a 18-23 95-105,000  43-50,000 10-15% 12-18% 183-207 
Specification.” |}— 20 83-90,000 —38-43,000 —2-6%  1-4% 212-248 
21 70-80,000 42,000 min. 1- 4% 0- 4% 285-311 
22 70-85,000 45,000 min. 0- 2% 0- 2% 321-352 











AMPCO METAL, INC. 


DEPARTMENT MA-9 
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valves are set at desired temperatures, 
while the remaining control instrument, 
connected to the magnetic valves ahead of 
the burners within the furnace, is set 
lower. When the furnace center comes 
close to the desired temperature, the third 
instrument closes off fuel to the center 
burners, leaving the end burners function- 
ing. 


X-ray Laboratory at Illinois Tech 


An X-ray and radium laboratory has 
been completed at Illinois Institute of 
Technology, Chicago, to train experts for 
inspecting metals by radiography, this be 
ing the first set-up of its kind in 
Middle West. 

Approximately $4,000 is invested in 


‘ 


oO 


¢ 
laboratory equipment, which was built to 
amplify the Engineering, Science and M. »- 
agement War Training program of Illir is 
Tech. About 18,000 persons are enro! d 


in various war-training courses. 

A class of 25 men will be in cons: it 
training in X-ray and radium testing ur er 
Dr. Otto Zmeskal, designer of the lab 
tory, in a 10 weeks’ course. Bes: °s 
students in other war-time branches © | 
receive limited instruction. 

The course deals with brasses d 
bronzes, ferrous metals of armor and ba \e 
ships and the aluminum and magnes im 
of aircraft. Equipment includes a 200 w. 
X-ray and 100 mg. of radium. 


New Instrument Measures Wear 


A new instrument measures precisely the 
amount of material removed from metallic 
surfaces after ordinary wear, or abrasion, 
grinding, honing, lapping, etc. It is the 
McKee wear gage, made by the American 
Instrument Co., Silver Springs, Md. _ It 
detects wear from 0.000015 to 0.0014 in. 
and can make measurements on inside sut- 
face of cylinders 2-7/32 in. minimum 
diam., on flat surfaces, on outer surfaces 
of cylinders down to 1/32 in. diam., and 
on spheres down to 4 in. diam. 

A diamond-shaped pyramidal indenta- 
tion is made, whose measurements are al- 
ready known. As wear takes place, the 
indentation becomes shorter; hence, a set- 
ond measurement allows calculation of 
wear to be made. 

For some tools it is desirable to put 
them out of service after a certain amount 
of wear. Hence, a mark of desired depth 
is made, and when it has disappeared, the 
permissible wear has taken place. 
McKee wear gage consists of four parts: 
Indenter, measuring microscope, cylinder 
indentation locater and polishing template. 
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Help THIS STEEL MANU- — 
FACTURER TO MAINTAIN CONTINUOUS — 
PRODUCTION OF WAR MATERIALS © 


Typical of Hagan’s ability to meet your specific need is this 52’ car bottom 
furnace being used to anneal and stress-relieve up to 100 tons of steel bar 
stock per charge. With full flexibility and complete control throughout a 
temperature range of 800° to 1700°F. ... with one of the longest car 
bottoms in use in this service today . . . and with adaptability for the heat 
treatment of castings, forgings and rolled parts... this furnace represents an 
important furnace application for victory production and for years to come. 


Hagan Car Type Furnaces are available in furnace widths from 4 to 17 ft. 
with length and height to suit all production requirements. 


= : 


~~ 


Taking Wrinkles Out of Aircraft Wings 


In riveting aluminum “‘skins’’ over spars 
and ribs to make aircraft wings, wrinkling 
and buckling of the skins under the rivet- 
ing hammers have occurred. The difficulty 
has been solved by expanding, then shrink- 
ing, the skin on the wing by “heat therapy” 
at the Glenn L. Martin Co. plant, Balti- 
more. 

Sheets of aluminum that make up the 
skin are riveted together on a wood frame 
shaped like the wing. The skin, full now 
of unavoidable buckles and wrinkles, is 


laid on the actual wing. The skin heater 
is laid on top of the skin, the former 
fitting snugly because it has the exact 
contour of the wing. The heater, which 
is a glorified electric heating pad, is raised 
to 140 deg. F. and the wrinkles disappear. 
While rheostats hold the temperature con- 
stant, the skin is quickly stitch-riveted 
around the edges and along the ribs. The 
heater is removed and the skin shrinks as 
taut as a drum head. 

The process allows a whole skin to go 





Announcing 


A MICHIGAN DIVISION OF 


E.H.SARGENT & CO. 


IN DETROIT 
C omplete Sales Office and Warehouse Service 








The laboratories of Michigan now have at their service a new 
streamlined organization equipped to move laboratory supplies 
to all points with maximum speed. All facilities of a complete, 
well-planned organization are available. Adequate stocks of lab- 
oratory equipment and chemicals are maintained. Experienced, 
capable personnel will care for all details pertaining to the 
selection and purchase of laboratory supplies. 

All orders—regardless of the diversity and quantity of appa- 
ratus or chemicals required—and all correspondence, which 
originate in Michigan (with the exception of the upper penin- 
sula), should be addressed to E. H. Sargent & Co., Michigan 
Division, 1959 East Jefferson, Detroit. For telephone service 
call MElrose 1060. 

All dealings with this branch are characterized by the pleasant 
co-operative policies formulated by E. H. Sargent & Co. during 
90 years of contact with the scientific laboratories of America. 


E.H. SARGENT & CO. 


GENERAL OFF CES: 155-165 E. SUPERIOR ST., CHICAGO, ILLINOIS 
Michigan Division: 1959 EAST JEFFERSON, DETROIT, MICHIGAN 
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on in one riveting operation and speeds 
production. It was devised by Harry F. 
Kniesche, assistant factory manager at the 
Martin plant. 


@ Osborn Manufacturing Co., 5401 Ham- 
ilton Ave., Cleveland, has created an ‘‘ex- 
panded war-effort brush engineering field 
service.’’ Particular attention will be given 
to work such as burr removal, elimination 
of slag and scale, and clean castings. The 
company claims that the speed of removing 
zinc chromate coating from around bolt 
holes in airplanes was increased ten times by 
power brushing over hand work. 


New Plant Features Scrap Handling 


Probably the latest things in layout 
for new plants are efficient design anc 
equipment for salvaging and handlin; 
scrap. Thus, a new plant for the Krop; 
Forge Aviation Co., a new associate com 
pany of Kropp Forge Co., Chicago, ha 
emphasis on the mechanical handling « 
raw materials, finished parts and scrap. 

Provision has been made for the out 
loading of scrap directly into railroad car 
for daily return to the mills of flashing: 
butt ends and other forging scrap. 

A large number of drop hammers wi! 
be installed, ranging from 6,000 to 20, 
000 Ibs. capacity, together with dual fur 
nace equipment for each hammer, trim 
ming presses and straightening or coining 
presses. 

The plant is designed for “‘flo-line’ 
production of drop forgings with crane and 
conveyor systems handling billets and bars 
from cars to heating furnaces, to hammers, 
to machine shop, sand blast, pickling or 
heat treating and inspection and on to 
trucks or railroad cars for out-shipping. 

Capacity of the new plant will be four 
times the company’s existing drop forging 
production, but because of labor-saving 
equipment, manpower will be two and 
a half times the present. 


@ Another product to combat the short- 
age of strategic alloys is “TMC High-Speed 
steel,” which replaces 18-4-1. It is a 
low tungsten-molybdenum steel, equal at 
least to 18-4-1; is lighter and has a slightly 
lower hardening temperature. It is made 
by Jessop Steel Co., 546 Green St., Wash- 
ington, Pa. 
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McKAY ELECTRODES HELP TO 


KEEP EM FLYING! 


Welding plays a vital role in the production of our fighting ships 
of the air... not alone in the structural assembly but also in the 
guns, mounts, landing gears, instruments, engines and equipment. 

In the great aircraft factories, and also in plants all over America 
from which flow essential and intricate aeroplane parts, welding 
speeds production in a ‘“thousand-and-one-ways’’. 

In many of these welding applications the superiority of the 
McKay “researched” line has been demonstrated beyond doubt. 
Thus McKAY WELDING ELECTRODES continued to SERVE as they 
SAVE ... helping, to KEEP ‘EM FLYING! 


THE McKAY COMPANY °- PITTSBURGH, PA. 
PACIFIC COAST SALES OFFICES: 125 S. Santa Fe Ave., Los Angeles - 100 Howard St., San Francisco 


7. ELECTRODES 





McKAY 


SHIELDED 
™~N ARC OO 
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The McKay line includes regular 
carbon steel, stainless, and alloy 
steel electrodes for every welding 
purpose. Literature on request. 


* * * * * 


The McKay Company was 
among the first honored with 
the coveted Navy ““E” award 
for excellence in fulfilling 
Naval Ordnance contracts. 
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_ MCKAY WELDING ELECTRODES 
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News of Metallurgical Engineers 


Jack M. Noy has resigned from the 
staff of Foote Mineral Co., Philadelphia, 
to become chemical engineer in the pro- 
duction department, Climax Molybdenum 
Co., Langeloth, Pa. 


house Electric & Mfg. Co., having been 
transferred from Chicago. Mr. Powers 
has been granted numerous patents on 
various types, of electrical apparatus, in- 
transformers, 





cluding generators, relays 
and reactors. 





R. E. Powers 
Coast district 
turing and 


has been named Pacific 
manager of the manufac- 
repair department, Westing- 


Charles W. Schott has been appointed 
research fellow of the open-hearth com- 
mittee of the Institute of Mining & Metal- 


Profilometers* Can Be Adapted to Meet 


NEW REQUIREMENTS FOR 
SURFACE ROUGHNESS 
MEASUREMENT 






IUustrated is a Profilometer which incorporates an extra range of sensitivity used by 
@ gage manufacturer to measure the finest gage finishes, 


Profilometers are the answer to the tough problems in measurement 
of surface roughness. I 
been built to provide for a wide range of specific needs. 


Extremely accurate dial readings may be secured from the smooth- 
est and roughest finishes being produced today. Distances as short 
as 1/32”... soft materials . .. small areas .. . surfaces such as those 
in small holes, adjacent to shoulders or bosses and on gear and hob 
teeth . . . can all be measured. Provisions can be made to operate 
the instruments on AC power lines wherever that is most practical. 

Physicists Research engineers and physicists are thoroughly experi- 
enced in ironing out the “impossible” situations in surface roughness 
measurement. If you have a problem that is unusual, take advantage 
of our services. If there is a solution to your requirements, we can 
furnish it. 


*“Profilometer” is the trade name patented by Physicists Research Co.” 


PHYSICISTS RESEARCH COMPANY 


SOUTH MAIN ST. 7 


~ 
S| 


ANN ARBOR, MICH. 


4% 
“Sw 





464 


| 
' 
| 
| 


Accessories for the standard instrument have | 








lurgical Engineers, the department of metal. 
lurgical engineering of the University of 
Pittsburgh announces. He will investigate 
a particular steel of interest to the Army 
and Navy. He is regularly with the Beth. 
lehem Steel Co. 





S. R. Robinson has become works man. 
ager of the Valley Steel Casting Co., 
Bay City, Mich. having been foundry 
metallurgist for Otis Steel Works, Jones 
& Laughlin Steel Corp. 





Roberts L. Warfel, with the Carnegie. 
Illinois Steel Corp., Gary, Ind., has been 
named a research engineer on the staff of 
Battelle Memorial Institute, Columbus, as. ; 
signed to the division of analytical chem. 
istry. 





William Seymour has become metal. 
lurgist in the Works Laboratory, General 
Electric Co., Bridgeport, Conn. 











William E. Vogt has been elected 
secretary of Electro Metallurgica! Sales 
Corp., a unit of Union Carbide & Carbon 
Corp. He has been with units of Union 
Carbide for over 30 years, and h ; been 
active with ferro-alloys, metals an other 
Electromet products. i 7 
18 oe 
1] 2 
P 
Dr. F. C. Todd, formerly a : er of | 
the faculty of Pennsylvania Stat lege, * 
has joined the technical staff o ittelle 
Memorial Institute, Columbus. |} ids a 
degree from Carnegie Institute Techs jf ; 
nology and other institutions, is 2 .uthor, 
and belongs to several technica! ieties 
*, 
Lloyd B. Kramer has transfe: from 
Union Drawn Steel Div., Repub < Steel 
Corp., Massillon, Ohio, to Herm in Ma 
chine & Tool Co., Tallmadge, O! serv: " 
ing as metallurgist. 1 
rosa: =I 
Paul H. Shaeffer has resigned as a& me * 
sistant general manager of sales, Ohio ee 


Ferro Alloys Corp., Canton, Ohio, to a 
cept a similar position with the Pitt® 
burgh Metallurgical Co., Inc., Niagara 
Falls, N. Y. 








Martin H. Schmid, manager of the Ak i a 
loys Div., Republic Steel Corp., Massillon, la 
Ohio, has been elected chairman, Arma ia 
ment Steels and Alloys Advisory Commit 
tee, Office of Price Administration, a com 
mittee of ten steel executives. 





R. H. Langdon and E. P. Gregory have® 
been appointed field engineers in the Pitts 
burgh and Chicago districts, respectively Gam! 
by the Norton Co., Worcester, Mass. Pe 
Both have had considerable experience @ 
the research laboratories and in the G 
engineering department at Worcester. b 

(Continued on page 466) 


METALS AND ALLOYS, 7, 


| 


























*** AND WE'LL 
KEEP IT FLYING / 


The entire Handy & Harman organization is proud to be 
among the first to receive the combined Army-Navy ‘E"’ 
Award ‘‘for high achievement in war production." 





For some time now, we have been producing silver and 
silver alloys for war and essential industrial uses . . . Silver 
for airplane bearings, silver for gun recoil mechanisms, 
silver for electrical contacts and silver brazing alloys for 
thousands of metal joining jobs in the making of ships, tanks, 
guns, airplanes and shells. 


Our silver brazing alloys, Sil-Fos and Easy-Flo particularly, 
have done an outstanding job. For many months their use 
has been 100% for war production . . . which has multiplied 
many times in little more than one year. 


The loyal men and women of Handy & Harman tackled this 
task of increasing production with a fine spirit . . . and the 
Army-Navy Award conferred on them testifies as to the 
success of their efforts. 


But the battle is not over. Even greater efforts are called for 
...and will be gladly given. The entire Handy & Harman 
organization is determined to keep the ‘'E"’ Flag flying until 
final victory is won. 





HANDY & HARMAN 


HANDY & HARMAN 


82 Fulton Street New York, N.Y. 


Bridgeport, Conn Chicago, Iil. Providence, R. |. Toronto, Canad« 





te 








Harold R. Wegner has left the Syra- 
cuse Heat Treating Corp., where he was 
metallurgist and plant superintendent, to 
become metallurgist with the Saginaw 
Steering Gear Division, Saginaw, Mich. 


Howard F. Bartels has become heat 
treater for Rock Island Arsenal. Rock Is- 
land, Ill., having occupied a similar po- 
sition with the Illinois Tool Works, Elgin, 


Ill. 





Raymond Ward, has become research 
metallurgist, General Electric Co., Pitts- 
field, Mass., after studies in Columbia 
School of Mines. 





Norman Kates has become metallurgist 
for the Accurate Steel Treating Co., Chi- 
cago. 


M. G. Jewett, formerly chief metal- 
lurgist, Chain Belt Co., Milwaukee, is 
now a Lieutenant-Colonel in the Army. 





Modern production facilities combined with experience and complete 
laboratory research and tests, enable Jessop to produce quality tool, die 
and specialty steels. These steels are made in electric furnaces of the 
newest type in which alloys of a number of elements can be added and 
controlled within close limits. Inherent and apparent grain size can be 
controlled and soundness and purity maintained at higher levels than 
ever before. Important, too, is our highly trained field staff which is co- 
operating with users and helping them to meet the insistent demands 
for more steel. The name Jessop has been associated with making fine 


steels for over 168 years. 


JESSOP STEELS ‘°: 


CARBON - HIGH SPEED . SPECIAL ALLOY . STAINLESS . COMPOSITE STEELS 
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Edward M. Levy is now metallurgist, 
open-hearth control, Carnegie-Illinois Steel 
Corp., Gary, Ind. 


@ A light “Polar K” oil that completely 
removes perspiration, water, oil, and dirt 
from steel surfaces, according to the maker, 
has been brought out by the Curran Corp., 
Malden, Mass. It is claimed superior to 
alcohol. 





Meetings and Expositions 


AMERICAN CHEMICAL SOCIETY, 
semi-annual meeting. Buffalo, N. 
Y. Sept. 11-17, 1942. 


NATIONAL PETROLEUM  ASSOCIA- 
TION, annual meeting. Atlantic 
City, N. J. Sept. 16-18, 1942. 


ASSOCIATION OF IRON & STEEL ENn- 
GINEERS, annual convention. Pitts- 
| burgh, Pa. Sept. 22-24, 1942. 


Socizety OF AUTOMOTIVE’ EN. 
GINEERS, national tractor meeting. 
Milwaukee, Wis. Sept. 24-25, 
1942. 


TECHNICAL ASSOCIATION OF THE 
Putp & PAPER INDUSTRY. Bos- 
ton, Mass. Sept. 29-30, 1942. 


| AMERICAN INSTITUTE OF STEE! 

| CONSTRUCTION, annual meeting 
Colorado Springs, Colo. Sept 
29-Oct. 2, 1942. 


SocieTY OF AUTOMOTIVE EN 
GINEERS, aircraft production meet 
ing. Los Angeles, Calif. Oct. 1 


3, 1942. 

ELECTROCHEMICAL SociETy, fa! 
meeting. Detroit, Mich. Oct. 
10, 1942. | 


AMERICAN INSTITUTE OF MINING & 
METALLURGICAL ENGINEERS, Ins 
of Metals and Iron & Steel D: 
visions, Cleveland, Ohio. Oct. 1: 
14, 1942. 





AMERICAN SOCIETY OF MECHAN! 
CAL ENGINEERS, fall meeting 
Rochester, N. Y. Oct. 12-14, 1942 | 


AMERICAN SOCIETY FOR METALS, 
annual meeting. Cleveland, Ohio 
Oct. 12-16, 1942. 


AMERICAN WELDING SOCIETY, 20 
nual meeting. Cleveland, Ohio. 
Oct. 12-16, 1942. 





NATIONAL METAL CONGRESS AND | 
ExposiTIon. Cleveland, Ohio. | 
Oct. 12-16, 1942. | 


Wire ASSOCIATION, annual meeting. 
Cleveland, Ohio. Oct. 12-16, 1942. 


AMERICAN SociETY OF Tool EN- 


GINEERS, semi-annual meeting. | 
Springfield, Mass. Oct. 16-17, | 
1942. . 
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Plants and Slants 


The Precitube Corp., 40 Wall St., New 
York, has completed a new factory for the 
manufacture of small diameter seamless 
tubing, especially stainless steel tubes, 18-8 
austenitic steel tubes of high resistance and 
type 20-10, containing 2 per cent molyb- 
denum; also, pure nickel and nickel-alloy 
tubes. 


The Acme Steel Co., Chicago, usually 
sets aside $700 each year to finance the 
annual employees’ picnic. However, em- 
ployees and management voted to turn this 
sum over to the U. S. O. This amount 
was in addition to the contributions made 

lier by the company and individual em- 
pluyees. The chairman of U. S. O. wrote 

ck an appreciative letter, characterizing 
is as “an unusually generous subscrip- 

Nn. 





The Doall Co., Des Plaines, Ill., has 
le a further expansion of their Con- 
Saw Laboratory, housing this depart- 
it in a building separate from the 
1 plant. It is equipped completely 
a photomicrograph and Rockwell 
ng equipment to a special darkroom. 
laboratory solves cutting problems 





Strippit Corp., 1200 Niagara St., 
lo, has bought a modern building 
teel amd concrete at 345 Payne Ave., 
h Tonawanda, N. Y., where it will 
cated after Sept. 15th. The company 
ifactures self-contained punching and 
ling units. 





60-day purchase option involving the 
nsburg, Pa, Works property of 
egie-lllinois Steel Corp., has been 
ted to the Defense Plant Corp. by the 
any. There are plans for conversion 
he plant to vital war production. 





¢ Hays Corp., Michigan City, Ind., 
manufacturer of combustion instruments 
and control, has announced three agency 
appointments: Energy Control Co., for 
Philadelphia territory, with offices at 3107 
North Broad St., Philadelphia; Engineer- 
ing Products Co., 304 Davidson Bldg., 
Charleston, for the southern West Virginia 
field; Power Specialty Co., 25 North Live 
Oak St., Houston, for southeastern Texas. 





Chute Feed Speeds Production 


Production has been increased as much 

as 30 per cent by the addition of an 
automatic chute feed to the air chuck on 
the 2-spindle profiling machine of the 
Pines Engineering Co., Inc., Aurora, Ill., ac- 
cording to the manufacturer. 
_ This attachment is being used for feed- 
ing such items as brass and copper primer 
tubes for boring and tapping operations on 
both ends at the same time. 

These profilers are being used in war 
work for burring, chamfering, facing, 
threading, centering, reaming and boring 
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both ends of tubes or rods simultaneously 
for bombs, tank tread tubes and pins, etc. 
Several of these operations may be com- 
bined and performed at the same time. 





@ In order to stimulate employees through- 
out the United States to originate sugges- 
tions for production, material or process 
short cuts, there has been formed the Na- 
tional Association of Suggestion Systems. 
E. S. Taylor, Director of the Employee 
Suggestion System of the Pullman Co., 
Chicago, is president. 


@ Electrical contacts in laminated metals 
are introduced by Gibson Electric Co., 
Pittsburgh. “‘Gibsiloy” is used as a facing 
on contact surfaces, with inexpensive base 
metal as backing. Contacts are produced 
by special processing of metal powders 
which do not naturally alloy together. 


Own 18-8 stainless steels, and many other steel alloys, Ferrisul 
(anhydrous ferric sulfate) solutions completely remove oxide scale 
with no measurable attack on metals, thus producing substantial savings 
in metal and chemicals previously lost in the pickling bath .. . and 
an ideal surface for further finishing operations. 


Similar savings are made on copper and copper alloys. For 
example: on brass parts for radio equipment, a Ferrisul-Sulfuric 
bath is removing heavy welding scale and helping one small manu- 
facturer cut a bottleneck that jammed his entire production schedule. 


Ferrisul is also safe and easy to handle. A mild, acid oxidizing 
agent, it will not burn the skin and does not give off dangerous or 
noxious fumes. A dry granular powder, it takes up a minimum of 
space, thus solving many storage and handling problems created by 


other pickling chemicals. 


For full information on Ferrisul’s unique advantages and for 
experienced technical advice on YOUR wartime pickling problems, 
write: MONSANTO CHEMICAL COMPANY, Merrimac Division, Everett 
Station, Boston, Massachusetts. 














HELP! Prompt return of empty tank cars, 
carboys and returnable drums will help 
speed your next shipment of Monsanto 
chemicals . . . by helping to relieve critical 
shortages in shipping equipment. 
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FURNACES For 
PRODUCTION! 


BRIGHT ANNEALING 
ANNEALING 
HEAT TREATING 


x - 2e 


CONTINUOUS FURNACE LINES ? : 








THE DREVER COMPANY 


730 +E. VENANGO STREET, PHILADELPHIA, PA. 


EXPERIENCE POINTS TO 
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Air Film Doubles Stamping Output metal piece causes it to rise with the up- 
per die. Air pressure is then released and 
by V. L. Greth, the plate drops into the hands of the oper- 

Westinghouse Electric & Mfg. Co. ator. 

Pieces of aluminum, 4 in. thick at 
times, are stamped out., Formerly, it was 
hard to eject stamped pieces without harm- 
ing the finish and slowing output. Usual 
methods, including vacuum cups, could 
not be used. 


No en can such simple devices as pin through it, the latter to prevent side 
an 0 y thread spool, 2 x 2 in. card- slip. No amount of blowing can dislodge 
board pin illustrate a mechanical prin- the cardboard, though gravity might be ex- 
ciple tually, these trivia illustrate a pected to cause it to drop. 
device 1 in a punch press operation to The air leaving the spool at high ve- 
keep | s of aluminum from sticking in locity strikes the disc and escapes between 
the lower die. the spool and the cardboard. The escap- 

The application is based on the inverse ing air must overcome inertia and friction, 
relation of air pressure to velocity. It is and this causes reduced air pressure on the 
illustrated by blowing through a wooden spool side of the disc. The result is a 
spool upon a piece of cardboard with a balance of atmospheric pressure against _“Weld Briefs,” 

gravity such that the Metal & Thermit Corp. 
disc “floats” on a plane 

very close to that of the i ' 
‘Pool oiving this princi.  ellatter Eliminated hy Copper Plating 
Pty aulanen production A by Engineering Department, 

is doubled and rejects cut Tremont Old Colony Plating Co. 
down considerably in A 
punch press operation at 
the Westinghouse Light- 
ing Div., Cleveland. An 


Three ways to conserve electrodes are: 
Make legs of fillet welds equal; don't 
leave more than a 2-in. stub end on each 
electrode; and fit all joints properly be- 
fore welding (say minimum gap between 
parts to be joined of 3/32 in.). 


vertical steam turbine in a power 
plant in the Boston area developed a bad 
“chatter” just when war producers were 
‘der demanding more power. The shaftway 
80-Ib. air line was = running through the center of the tur- 
nected to the press and air bine’s rotating field was so worn that the 


blown through a Y in. field did not fit snugly on the 35-ton 
orifice drilled in the up- 


per die. Air pressure is 
applied and _ controlled 
from the crankshaft simul- 
taneously at the start of 
the up-stroke of the 
stamping motion. When 


shaft. 

It would have been complicated to cast 
a new rotating field or build a new shaft 
which was 2 ft. in diam. and 30 ft. high. 
However, the turbine was placed in service 
in 24 hrs. by one of the largest copper 
plating jobs ever attempted. A deposit 


the stamping operation is varying from .002 to .005 in. did the 
completed, reduced atmos- trick. 


pheric pressure above the (More Shop Notes on page 470) 
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This is a continuation of a sketch on the 
above subject, which first appeared in this 
department, August issue. Since high pro- 
duction is a major advantage of die casting 
any design feature which affects this ad- 
versely should be avoided. 

Undercuts decrease casting rates, compli- 
cate die construction, increasing costs. By 
eliminating them, cost savings are some- 
times half the piece price. A crank handle, 
for manipulating an automobile door win- 
dow, was first designed with an undercut 
near its base. It was redesigned, incor- 
porating a contour, thereby eliminating the 
undercut. (See Fig. 1) 

A boss in the side of a small housing 
originally occupied one third the wall; it 
was redesigned to extend to the casting’s 
bottom, eliminating the undercut. In one 
case, an assembly was used rather than a 
single casting. The undercut was elim- 
inated by fastening a galvanized steel clip 
to the die casting with a galvanized screw, 
this proving cheaper. (See Fig. 2) 

Cores used merely to eliminate excess 
metal are justified only when they reduce 
costs without reducing strength and ease 





Fig. 1 


of finishing. Originally, a plate was de- 
signed with parallel troughs, making two 
alternate thicknesses of metal. 


Designing for Die Casting 
Part Il 


by G. L. Werley & R. E. Kellers 
New Jersey Zine Co. 


signed for use of stationary cores to elim- 
inate metal, make a uniform wall thick- 
ness and give a corrugated effect. 

In another instance, a metal-saving core 
was justified, a design whereby two die 
castings can be sprung together to form 
a hollow handle. Movable metal-saving 
cores should not be used when a hard- 
ware finish is expected, since cores need 
lubrication, the oil impairing the casting’s 
finish. (See Fig. 3) 

Every casting must be trimmed to re- 
move the gate and flash. Irregular edges 
are more difficult than plain. Thus, when 





Fig. 2 


an ornamental design is embossed, say on 
a handle, this section should fade out or 
stop short of the edges of the casting. 

Sharp corners, a source of weakness, 
should be avoided through fillets. Fillets 
of .015 in. or even .030 in. radius are 
barely noticeable. On inside corners a 
fillet, .060 in., is common. 

Drafts are necessary to eject castings 
from tk: die. Normal practice is .010 to 








Fig. 3 


Location of ejector pins to aid removal 
from the die is important. Where the 
wall is too thin, or pin marks can't be 
tolerated, where there are no ribs or bosses 
serving as ejection points, design must be 
altered. Often external bosses or lugs are 
added and later removed by trimming. 

The smallest hole generally cored js 
3/32 in. Smaller holes are best «potted 
and drilled afterwards. It is usuc!ly in 
advisable to request cast internal « ireads, 
as tapping is cheaper. 


It is best to make a model of a pro. 
posed die casting as it will sug, st de. 
sired changes not apparent in a wing. 

When a part requires plating, I sig. 
nificant areas must be accessible for >uffing. 


There should be no deep, narrow closely 
spaced ribs; mo recesses where as be- 
comes entrapped; avoid sharp outside 
corners and points; convex sh: es are 





Manganese Steel Renewal-Bushings 
by J. I. Capps 


American Manganese Steel Div. 


When holes or seats are so enlarged by 
wear as to make the entire equipment use- 
less, it is often possible to remedy the 
worn parts by installation of manganese 
steel bushings, either as complete circles 
or as half circles. 


Illustrating both adaptations is a steel 
mill ladle hook which, at the end of the 
crane cable, picks up the ladle by its bail 
preparatory to transporting it about the 
mill. 


The hook is usually 9 ft. long. Where 
either the top hole or ‘‘bight” at the lower 
end are unduly worn, it might be necessary 
to discard the entire gadget. 

However, the proper size bushing is 
fitted into the top hole (1) and for rem- 
edying the worn bight (2) two half bush- 
ings are used, the flanges being riveted to 
each side and the two “barrels” meeting 


above. 
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.020 per in. draft on inside dimensions better than concave or flat; roug! texture 
It was de- and .005 per in. on outside. patterns are hard to buff correctl; 
Used in such applications is 13 per cent 


manganese steel, because it resists fracture 
under heavy stress and because the surface 
work-hardens under pressure and friction 
to an extent not equaled by other steels. 


To grade cylindrically-ground surface 
finishes the Norton Co., Worcester, Mass» 
offers a set of eight finish standards. Each 
specimen has the Profilometer reading 
stamped on the end. When placed beside 
the job whose finish is to be judged, 
affords a handy method of comparative ™ 
spection and classification. The se 
specimens is packed in a mahogany ‘ast 
with handle, easily carried, The ta ¢ of 
finishes will cover all cylindrical g 
jobs. 

—"Grits and Grinds,” Norton Company 
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High-Test Iron from the Cupola 


Condensed from “Foundry Trade Journal” 


For this work, actual production of 
high-strength iron castings was begun un- 
der carefully controlled conditions. All 
test-bars were poured from the ladle con- 
taining the whole bulk of the tap studied, 
and never from metal caught at the cupola 
spout. All analyses, micro-examinations, 
and physical tests were conducted on 1.2 
in. dia. bars, poured, and allowed to cool, 
within standard oil-sand horizontal molds. 

It was demonstrated convincingly that, 
in the cupola, steel scrap is not carburized 
to any appreciable extent until it is ac- 
tually molten. That is to say, such scrap 
melts as steel and not as highly carburized 
metal of much lower melting point. There- 
fore, steel scrap must melt at a level 
considerably nearer to the zone of maximum 
temperature than does cast iron. When 
steel is melted a relatively shallow bed 
of incandescent coke is available for su- 
perheating. 

It had been feared that the inclusion 
of returned high-strength iron scrap in the 
cupola charge would be accompanied by 
deterioration in the physical properties of 
the resultant cast iron. However, the 
tual results did not confirm this theory. 
Micro-examination revealed that increase 
in the proportion of return scrap charyed 
generally produced larger graphite flakes 
and caused progressive interference » ith 
the regularity of the graphite pattern, but 
the impact values showed this trend to be 
associated with increased toughness, nd 
this modification in graphite form to 
definite advantage. 

The writer's own experiences in the  m- 
ployment of inoculation technique is de- 
scribed. Supplies of graphite in the form 
of discarded electrode, in the lump, ¢:an- 


a 


ulated and crushed conditions, were avail- 
able, and use was first made of the pow- 
dered material. Test-bars poured b: ‘ore 
and after the addition proved this be 
completely successful in producing random 
graphite and improved resistance to im- 
pact. 

In order to obtain unmistakeable proof 
of the effect of such additions, it was 


arranged to tap a low-silicon iron calcu- 
lated to yield a mottled structure in the 
1.2-in. dia. bar. The graphite present 
in the mottled bar is in the form of 
small interlacing deposits obviously formed 
from the carbide, which is a prominent 
constituent of the microstructure. 

The inoculated bar, however, contains 
graphite of the normal flake type only 
and no free carbide is present. Such strik- 
ing alteration in structure, cannot be at- 
tributed to change in composition, since 
the increase in carbon content accompany- 
ing inoculation was only 0.7%. Subse- 
quent experiments proved granular and 
lump electrode to be successful inoculants 
also. The results show that inoculation 
by ladle addition of graphite is a péf 
fectly practicable proposition. 

Experiments were conducted in the ad- 
dition of ferro-silicon in various propor 
tions to the metal tapped from graphite- 
free charges. From the viewpoint of ef- 
ficient inoculation, there is no virtue im 
excessive ladle additions of this material. 
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Whuere 


CAN YOU 
USE THIS 
UNIQUE REFRACTORY? 











CHARACTERISTICS 


rrhart* Standard Electrocast is a 
igh-duty aluminous refractory, manu- 
ctured by electric furnace melting 
id casting into finished shapes. This 
nse, high-melting body is especially 
igned for resistance to flux cor- 
psion, 
ue to its unique method of manu- 
facture, Standard Electrocast posses- 
a combination of characteristics 
ind in no other type of refractory: 


POROSITY: Less than 0.5%—there- 
fore virtually no absorption. 

FUSION POINT: Cone 38 without 
any appreciable softening below 
that point. 

HARDNESS: 8, Mineralogist’s scale. 

SPECIFIC GRAVITY: Blocks weigh 
approximately 183 Ibs. per cu. ft. 

COEFFICIENT OF EXPANSION: 
0.000006 between room temperature 
and 900° C, 

SPECIFIC HEAT: 0.25 cal. per gm. 
per °C. at 980° C. 

THERMAL CONDUCTIVITY: 0.006 
gm. cal, per °C. per sq. cm. per 
cm. per sec, 

COMPOSITION: Standard Electro- 
cast is of an aluminous crystalline 
nature, 

CORROSION: Because of its low 
porosity and its inherent chemical 
make-up, Standard Electrocast is ex- 


tremely resistant to corrosive ac- 
tion. 


Most heat and electrolytic processes 
present spots where a better refrac- 
tory material is needed in order to 
provide a balanced unit and reduce 
the expense of repeated repairs. It 
is for such places of severe service 
that we invite inquiries regarding 
Corhart * Electrocast as a fortifying 
agent to provide the balance desired. 





* Not a product, but a trade-mark. 
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Corn ART* Electrocast was introduced fourteen years ago 
as an extremely high-duty refractory for the toughest por- 
tions of glass-melting furnaces. ‘Today complete tanks built 
of this product are virtually standard in the glass industry. 


Today, also, the metal industries are beginning to find profit- 
able uses for Corhart* Electrocast. We do not claim that 
Electrocast is good for all applications. It has definite draw- 
backs in some kinds of service. In others, however,-it- is 
much more successful than any other kind of refractory now 
on the market. 


The outline of characteristics on the left may tell you the 
whole story. If not, we would be very glad indeed to give you 
full information about Corhart products. Address: 

Corhart Refractories Co., Incorporated, 16th and Lee Streets, 


Louisville, Kentucky. 
A ¥ 
» % 
oO +" 2. 
At? Oe \X.. 


ENDURANCE 


CORHART 





ELECTROCAST 
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DO YOU NEED A CRUCIBLE 


THAT 

CAN 

TAKE 
A 


BEATING 
? 


Wesgo crucibles and other refractory shapes will not crack or spall under 
the most severe conditions, Thus a white hot crucible may be “dunked” 
in cold water without suffering damage. Various shaped crucibles that 
may be used at temperatures up to 3300 degrees F., are stocked. 

We solicit your inquiries for special sizes and shapes as well as our stock 
sizes of crucibles and other refractory articles. 


WESTERN GOLD AND PLATINUM WORKS 


589 Bryant Street San Francisco, Calif. 








TOP CHARGE TYPE 


Wlustrated is a recent 
installation of 10 ton 
capacity, top charge 
type, Lectromelt fur- 
nace in pouring posi- 
tion, This is the second 
Lectromelt installed in 
the same plant, and a 
third is now being built. 
These and many others 
are now producing es- 
sential alloy steel 24 
hours per day, 7 days 
a week, 


Use of top charge type LECTROMELTS result in greater 
production, lower power consumption, lower electrode 
and refractory costs, and increased tonnage per man hour. 
They are built in standard sizes ranging from 100 tons 
down to 250 Ibs. Write for information on LECTROMELTS 


to meet your melting requirements. 


PITTSBURGH LECTROMELT FURNACE CORPORATION 


PITTSBURGH, PENNSYLVANIA 








Nevertheless, the greater the proportion 
of silicon added in the ladle, the more 
positive is the control over final compo. 
sition. The disadvantage of heavy addi- 
tions, however, is the appreciable cooling 
effect. 

Other inoculating materials (calcium-silj- 
cide 1 in. mesh, calcium-manganese-silicon 
lg in. mesh, silicon-manganese-zirconium 
lf, in. mesh) have been tried on a small 
scale. The writer favors inoculation by 
ferro-silicon. 


—W. W. Braidwood, Foundry Trade J. 
Vol. 67, May 14, 1942, pp. 67-71; May 
21, pp. 89-94; May 28, pp. 117-120; 

June 4, pp. 139-142, 


New German Wide Strip Mill 


Conde nsed from “Stahl una Eisen” 
(Abstracted in “Sheet Metal Industries’) 


D. Timmermann considers that the con- 
tinuous wide strip mill used in the U.S.A. 
is not suitable for European conditions 
because of the high capital expenditure and 
the necessity for high outputs to be eco. 
nomical. Attempts have been made in 
Europe to modify continuous rolling by 
joining strip from standard sheet mills by 
welding to enable the whole sequence of 
rolling down to the final thickness to be 
carried out in quick succession. 

The disadvantages of this include dif. 
ficulties with welding and fluctuating thick- 
ness. 

Réchling has based its development on 
the Broemel patents which cover besically 
the use of a hot coiler between each pair 
of stands so the strip is maintained at 
sufficient temperature and is not exce sively 
cooled; the strip is coiled in the hot coiler 
after each intermediate pass, the di: «ction 
of rotation is then reversed to fe i the 
strip to the next stand while an\ heat 
losses of the strip are made up in .:e¢ hot 
coiler. 

Réchling now have erected a mill for 
handling up to 40 in. wide strip. There 
is a standard roughing train w four 
3-high stands, with a hot coiler >ctween 
each pair of stands. The strip is coiled 
on a heat resisting drum driven fric- 
tion rollers; the temperature of the hot 
coilers is kept at 1475-1650 deg. fF. 

Results were so good that Réchling 
decided to convert two further trains to the 
same system, but this work was inter 
rupted by the war. There is an indice 
tion that work is under way on a new 
mill using this method but equipped to 
roll wider strip (up to 60 in.) 

The British abstractor believes from af 
analysis of the figures in the report that 
the capacity would be between 20 and 25 
slabs per hour or about 50-70 tons of 
strip per hour depending upon the width 
and gage of strip. The Germans com 
sider the Réchling method to offer ad- 
vantages over the true continuous mill be 
cause a more uniform rolling tempefa 
ture is maintained, speed control does not 
require such accurate synchronization, an 
it is easier to remove scale as the strip 
is bent several times on the coiler. 

In the Réchling mill, contrary to the 
continuous rolling mill, the first stand 1s 
run at 11.2 ft./sec. while the second 
following stand speeds are between 112 
and 14.4 ft./sec. In a continuous mt 
of course, the speed of each mill must be 
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RAMIX 


. fae BASIFRIT “Can you protect port 
Att Slopes from slag cutting?’ 


HEARTH 
was the question asked 


a Basie Engineer 


@ “What's your recommendation to prevent this?” an 
open hearth superintendent asked. 
Application of Ramix to port slopes of an open hearth, Trouble was that slag was going through the joints 


to protect brickwork from cutting by foamy slags. Note 


in the brickwork of the ports of an open hearth fur- 
thin layer of Ramix carried back under burner. 


nace, cutting out the uptakes and dropping the arches 
over the slag pockets. When the Basic man called, 
both ends of the furnace had been torn out to remove 
steel and permit rebricking. 


His many years’ experience with modern open 
hearth refractories enabled this Basic Engineer, a 
veteran open hearth man himself, to make a suggestion: 
“Face the slopes with Ramix.” The idea seemed sound 
to the superintendent. They tried it, and it worked. 


Ramix was installed over the new brickwork of 
the slopes—12” thick at the uptakes, 6” thick at the 
junction with the fused hearth. It was well rammed to 
provide an even, properly-shaped contour. A 22” layer 
of Ramix was carried back under the burner, between 
the burner wing walls. The first heat charged was a 
skull heat and developed the usual foamy slag. Slag 
washed up into the port slopes, cutting the sidewall 
brickwork, but the Ramix stood up. And today, after 
two years of severe wartime service, the Ramix slopes 
are still sound. 


The service that Basic Engineers give is practical. 
It may help you get more production out of your 
furnaces. Think of these men as your Refractories 


Installing Ramix over i i 

port slope brickwork. With pneu- S : 
; ; ervice Men and call on them whenever you have a 
matic hammer, refractory is easily and quickly rammed y 


to desired contour. It airsets into a hard, dense monolith. refractory job to do. 


MAGNEFER— Dead-burned dolo- 


BASIC HEARTH 


RAMIX—An air-setting, time-saving ee a Cc 
mtr sth hearth and slag line basic refractory for rammed 
MEBSO. hearths and cold repairs in open . 


SYNDOLAG— Dead- burned. rice Be@tth and electric furnaces. 


i f REFRACTORIES 


setting magnesia Chemical bond, sized for use with 
refractory for new conctrenion, & cement gun. 


ono wnesent maintenance. HEARTH PATCH—For deep hole I N DB o rR Pp 43 RAT E ee 


SITE-py 
bu omestic dead- tching and other quick repairs 
rned high- magnesia grain re- the basic open hearth. 


ctory, equal t 
Cormeen RAW DOLOMITE —Washed open 
hearth dolomite in rice size and 


standard %-inch. . : Cc LEVELAN D. OHIO 
REFRACTORIES 





FORMERLY BASIC DOLOMITE, INC 
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Eliminate this Waste — RECLAIMED METAL 


bring Victory nearer! 


/ 
Concealed intrinsic metal values means more metal for War W ork! 
~ A Pte hg Rigg ae nl Uncle Sam’s most vital need is more metal for 


tanks and bombers, ships and bombs. Yes, metal 


remove from production 3 to 5% is a primary essential. Your waste pile can help 











metal and a high percentage of supply it! 
profits. 
DREISBACH METAL 
; RECLAIMING MILLS 
Write for 
will recover ALL the metal 991% clean for re- 
5 | | | ET | N sé M 1 7 melting, at lowest cost per pound! Heavy man- 
ganese cast steel rolls crush and pulverize slag, 
E : cinders, waste material. Removes oxide, no 
Cres detailed information on how abrading of metal; no further treatment of mill 
to end non-ferrous metal losses. It’s discharge or tailings. 
FREE on request. 
Now .. . when patriotism ard profit are 


both at stake, write our engineering de- 
, partment for facts and figures covering your 
own particular metal reclaiming problems. 


DREISBACH ENGINEERING 
CORPORATION 


527 Fifth Avenue, New York, N. Y. 
45 Warburton Ave., Yonkers, N. Y. 























No. 5 Size Mill 
will mill 200,000 Ibs. 
of skimmings and sweepings 
per month... one shift... 
one operator and a 5 h.p. motor and re- 
circulating water. 


4 sizes— 
to meet 

every demand 
of every plant. 





CONSERVE TIN 


by using Tombasil ... 
an Established Silicon 
Bronze {or castings! 


USE AJAX 
“NAVY” TOMBASIL 


15 STANDARD ALLOYS 
BY AJAX 


. —~ Le 
Py or Oe A copper-silicon-zine alloy of the useful and versatile ‘“Tombasil’’ family 
Ajax Phosphor Bronze has been developed expressly for the war trend in nonferrous castings. 
Ajax Red Brass Ingots 
POs iy ° Its use releases reiatively large quantities of tin used in bronze alloys 


formerly required for such castings. 








Bronze 
Ajax Golden Glow Yellow Brass 


Ajax Nickel-Copper 50-50% According to exhaustive laboratory and field reports, this new aliwy, known 
Ajax Manganese Copper as Ajax ‘‘Navy’’ Tombasil, possesses physical properties far in excess of 
Ajax Aluminum Alloys . sagaee . i . — oongee 
Ajax Phosphor Copper either Govt, “G’’ Bronze (88-10-2 and 88-8-4), Spec, 46M6G; or ““M 
Ajax Silicon Copper Metal, Srec. 46B8G; as well as the Cu, Si. Alloy known as Spec, 46B28. 

Ajax Nickel Alloys , 
Ajax Phosphor Tin Your inquiries will receive prompt 4’. ntion. 


ESTABLISHED 1880 


THE METAL COMPANY 
AJAX PHILADELPHIA 





ASSOCIATE AJAX ELECTRIC FURNACE CORPORATION, Ajax-Wyatt Induction Furnaces for Melting 


AIAX ELECTROTHERMIC CORPORA -Nerthrep leducties Pornaces fer Mebioe, Heath 
COMPANIES: MAK ELECTRIC COMPANY, INCY Elecirit Soft Derk Fommncene” ee 


AJAX ENGINEERING CORP., Aluminum Melting Induction Furnaces 
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considerably greater than or the previous 
mills to take care of the greater length of 
strip. 

The English abstractor feels this soly- 
tion is only a “rather complex adapta- 
tion of the principle of the semi-continy. 
ous mill.” 


—Sheet Metal Ind., Vol. 16, 
July 1942, pp. 965-966. 


War Material Production in India 
Condensed from “Army Ordnance” 


Munitions manufacture in India was jin 
progress as long ago as 1801. Depend. 
able items for war have been made during 
the intervening years. Since the present 
war started very impressive gains have been 
made, both from standpoint of total volume 
of munitions produced and number of ad- 
ditional items manufactured. 

Thus a large variety of new types of 
special steels are now being manufactured 
in addition to the standard structurals, 
rails, galvanized sheets and carbon steels, 
Among these are: Special bar for shells, 
bullet-proof armor for vehicles, bullet. 
proof howitzer shields and gun turrets, 
alloy steels for helmets, armor-piercing bul- 
lets and shot, blades for shearing armor 
plate, chromium-molybdenum steel for air- 
craft, springs for machine guns, deep. 
drawing steels for rifles and machine-gun 
magazines, nickel steel plates for gun car. 
riage mountings, high-carbon steels for 
high-explosive shells and dies, high-speed 
steel for machine tools, stainless stcc! for 
surgical instruments. 

Among other manufactures are stc«!-mill 
rolls, wire rods for drawing into telcgraph 
wires and barbed wire, Admiralty steel for 
shipbuilding. Acid open-hearth stec! for 
gun forgings, axles, railway wheels and 
tires, has been developed. At one ord- 
nance factory a record production of tung- 
sten high-speed tool steel has been ac/ieved. 

An aluminum rolling mill started-up in 
December, 1940, while a plant to refine 
alumina nears completion. Extruded lead 
pipes, rolled lead sheets and brass in 
gots are other products. Refining of an- 
timony is well along and efforts are be- 
ing made to develop zinc, magnesite and 
manganese. 

Chrome products are a “natural” for 
India because of large quantities of na- 
tive ore. The development of stainless 
steel containing 30 per cent chromium 
has been a Godsend. 

By the middle of 1941 India was making 
five times as many guns a year as if 
peacetime. The first aircraft to be as 
sembled in India was completed in July, 
1941, designed in the United States and 
modern throughout. A program for con- 
struction of many and various types of 
naval vessels was initiated at the end of 
1940. 

Among the types of ordnance produced 
successfully are: Various types and calibers 
of shell, small arms ammunition, pyf0- 
technics, grenades, complete guns and Cat- 
riages of several types, rifles, bayonets and 
light machine guns. More varieties afe 
being planned. 

Centers. of armament manufacture aft 
Cossipore (five miles from Calcutta) and 


Ishapore. ad 
—S. J. Hopper, Army Ordnance, Vol. Fy 
July-August, 1942, pp- 82-5/. 
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is important in 








National Emergency Steels have been de- 


veloped to help in meeting the needs of 


the steel user, while conserving strategic 


materials as national policy demands. 


The composition of these approved steels 
has been worked out by leading American 
metallurgists, pooling their knowledge and 


experience for the general good. 


Among the elements that impart required 
physical properties to NE Steels, Molyb- 
denum has an important place. 


MOLYBDENUM CORPORATION OF AMERICA 


GRANT BUILDING, PITTSBURGH, PA. 


SEPTEMBER, 1942 


NATIONAL EMERGENCY STEELS _ 











The Molybdenum Corporation of America, 
producer of Molybdenum, Tungsten, and 
Boron, invites correspondence and will 


gladly furnish needful data on request. 














AMERICAN Production, American Distribution, 
American Control—Completely Integrated. 
Offices: Pittsburgh, New York, Chicago, Detroit, 

Los Angeles, San Francisco, Seattle. 


Sales Representatives: Edgar L. Fink, Detroit; H. C. 
Donaldson & Co., Los Angeles, San Francisco, Seattle. 
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Salvage in the Brass Foundry 


Condensed from “Metal Indusiry’ 


A system of scrap salvage employed in 
British copper and brass foundries, which 
recovers 99.5 per cent of the metal from 
residues and shows a “handsome return’ 
where metal content of residue is 10 per 
cent or better, is similar to that for con- 
centrating ore at or near the mines 


Apparatus consists essentially of a jaw 
crusher for the larger pieces, a ball mill 
for the smaller pieces and the well-known 
Wilfley tables with riffles which separate 
by gravity the heavier metal particles from 
the waste 


Adjuncts are ot course conveyors, run- 
ning water and shaking action of the Wil- 
fley tables. The sequence of the process 
is as follows: The waste mixture of cop- 
per, brass, sand, slag, skimmings, cores, 
coke, etc. is placed on the grizzley screen. 

What fails to pass through the screen 
is ground up in an adjoining jaw crusher, 
then screened. A conveyor carries these 
screenings to a ball mill which discharges 
all matetial except 2 inch or larger pieces 
of metal which are removed at the time 
of periodical cleansing and are ready for 
remelting. The ball mill discharges on to 
the trommel screen the ground-up mixture 
direct upon the Wilfley concentrating table, 
which is so familiar to mining and refin 


HAUSFELD 


FURNACES 


me - ~ 


tlie. 


Hausfeld Tilting Furnaces 
with Link Belt Conveyor 


ae 


MOBILIZE INDUSTRY 
FOR WAR AND PEACE 


By increasing production of die castings 60°/,, this battery 
of 6 Hausfeld Melting Furnaces has placed the foundry upon 
a war basis. But these furnaces will outlast the longest war. 
When the present emergency is past they can be applied 
to the manufacture of consumer goods. ®@ All moving parts 


of Hausfeld Furnaces are accurately machined and balanced. 


Roller bearings reduce friction and make for speed in charg- 


ing and discharging. Scientific regulation of fuel intake 


assures perfect combustion, rapid melting, long 


linings. and crucibles; 


reduces 


Thicmeeh 


telibt-liillit-Rileli Men LAMM Leh LCP 


Hausfeld Melting’ Furnaces are available in 


sizes and types for all non-ferrous metals and 
their alloys. Foundry tested before shipment. 


The Campbell -Hausfeld Co. 


200-220 MOORE ST. 
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ing men. 

The riffles (or slats) are set diagonally 
and over them are flushed with water the 
mixture of metals and waste. The metal 
particles, having a higher specific gravity 
than the waste, gravitate to the diagonal 
line at which the riffles terminate and 
discharge over the end of the deck into 
collecting boxes. The lighter materials 
with the water flow over the riffles and 
discharge over the side of the deck into 
a trough or tailings launder. 

Thus, metal is recovered at three points 
of the process: (1) In the ball mill body, 
pieces 14 to 2 in. cube; (2) oversize on 
the trommel screen, 30 mesh to Y4 in.: 
(3) Wilfley table as concentrate below 30 
mesh. 

Further refinements have to do with 
water recovery, either by settling tanks or 
filtering, the former being less expensive. 
There are also alternate methods of dis- 
posing of the sand, etc. 


—L. Readman, Metal Industry, 
June 12, 1942, pp. 396-398, 


Producing Ferro-Alloys in Sweden 


Condensed from “Jernkontorets Annal. 


The authors discuss production of 
common ferro alloys and the followi 
metals: aluminum, magnesium, zinc, le 
copper, nickel, cobalt, and tin, with mi 
emphasis on Swedish conditions, and g 
Swedish production statistics 

In modern electric-furnace design, 
electrode arrangement presents gre 
problems than the construction of the 
nace itself. Furnaces of 10,000 to 15 
kw. capacity are quite common, and u 
up to 25,000 kw. are in operation. 1 
means loads as high as 350,000 an 
per electrode. 

The introduction of Séderberg electr 
has meant a great step forward in f 
alloy production. The important ad 
tages offered by Séderberg electrodes 

(1) Lower initial cost 

(2) Reduced electrode consumption 

(3) No stoppage for changing electrodes. 
This means uninterrupted furnace 
campaigns, increased production, 


and smaller furnace crews. 
(4) Increased furnace capacity 


Séderberg electrodes may be used for 
current densities up to nearly 100 amps. 
per sq. in., about 3 times greater than 
those used with ordinary carbon electrodes. 
Electrodes measuring up to 8 ft. in diame- 
ter are used. While in 3-phase furnaces 
ordinary carbon electrodes are generally 
placed in a straight row, to facilitate 
changing, Séderberg electrodes are usually 
arranged in a triangle, giving more sym- 
metrical distribution of the current and 
permitting a cylindrical furnace construc- 
tion with maximum stability. 

The article also discusses the recovery 
of vanadium from iron ore, and gives de- 
tails of the process which has been used 
for several years at Christiania Spigerverk, 
Oslo, Norway. Pig iron is produced in 4 
Hole-Tysland electric arc furnace (de- 
scribed in Jernkontorets Annaler, Vol. 119, 
1934, p. 81) using a magnetite concen- 
trate from Rédsand mine of the following 
analysis: 63 Fe, 0.5 V, 1.5 Ti, 0.03 
per cent P. 

The pig iron is given a_preliminaty 
blow in an acid Bessemer, and finished in 
ALLOYS 
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| Melt More Metal Pex Hows 


IN 
AJAX WYATT FURNACES 








Because Cupola Patch resists erosion at high 
temperatures, maximum current input can be used 


A without adversely affecting the power factor. 


Furnaces may, therefore be forced. This means 
melting more pounds of metal per hour while 
maintaining efficient slot dimensions. 


omposed of electrically fused aluminum oxide 
crystals, the dense impermeable structure of this 
refractory retards penetration of metallic vapors, 


odes and slags. It is metallurgically neutral and 
ea be used as a general purpose lining. 


ipola Patch is particularly successful in melt- 
in pure copper, cupro nickel and rich alloys, as 
wi! as the common yellow and red brasses. 


lectro’s ceramic engineers are available for field 
7 . 
s ice. They will gladly recommend correct pro- 
cedure for securing improved refractory perform- 
ane in vertical ring induction furnaces. 





THE 
SUPPLY OF 
CUPOLA | 
PATCH 
IS NOT 
THREATENED 
BY ANY 
SHORTAGE | 
OF | 
MATERIALS | 
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an electric steel furnace. Vanadium is taining 0.2% V is produced. In tapping 
concentrated in the Bessemer slag. The this iron a calculated amount of iron con- 
analysis of the iron is given in the Table. centrate or finely crushed sinter is added 
' 
or im) PP inte) OS 
Before blowing 4.0 0.3-0.6 | 0.2 | 0.02 0.015 | 0.65-0.70| 0.3-0.5 
After blowing 1.5-2.0 pag 0.02 0.015 | 0.02 | 0 
The analysis of the Bessemer slag 15: in the runner, forming a high-vanadium 
10-12% V, 30-35% SiO:, 3.0-4.5% MnO, slag, which is charged to a special blast 
8-12% TiO,, 30-40% FeO. furnace. This furnace is also charged with 
The recovery of vanadium is as follows: high grade sinter and with slag from 
ore to pig iron about 80% the early stages in the blow of a Thomas 
ig iron to bessemer slag 90% . ‘ : ; * 
Overall—ore to slag ~ §692% converter, which runs high in vanadium. 
At Domnarfvet, Sweden, a pig iron con- By this procedure a pig iron with about 
"FITCH" RECUPERATORS 
ELevartion 
No flame reversal. 
Waste gas temperatures up to 2800°F entering recuperator. 
Only 7 tubes replaced after 27 months of intermittent opera- 
tion, the furnace being in production more than 50% of the time. 
Complete accessibility for the cleaning and replacement of 
tubes when necessary. 
Write for Bulletin No. 12 
“FITCH” RECUPERATORS FOR THE STEEL INDUSTRY 
FITCH RECUPERATOR CO. 
Plainfield National Bank Bidg. Plainfield, New Jersey 
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three times the vanadium content of the 
original is produced. This iron is then 
blown in a special Bessemer, with addi- 
tion of mill scale, producing a slag with 
10-11% V. 

The high-vanadium slag is generally 
treated by chemical methods to produce 
pure oxide. It is first subjected to a 
chloridizing roast, followed by leaching, 
whereby the vanadium is recovered as a 
sodium vanadate solution, from which 
vanadic acid is precipitated by neutraliza- 
tion. 

Where the phosphorus content is not too 
high, it has also been found possible to 
produce vanadium alloy steel with up to 
0.2% V by direct addition of the high- 
vanadium slag to an electric furnace charge 


Bo Kalling & Axel Lindblad 
Jernkontorets Ann., Vol. 125, 
No. 8, 1941, pp. 333-422 


Basic Open-Hearth Refractories 


Condensed from 
“Proceedings,” Open Hearth Conferenc: 


One of the features of the A.I.M.E 
Open Hearth Conference this spring was 
a session on basic open hearth refractories, 
at which useful information was presented 
on rammed monolithic bottoms, artificia! 
magnesite bottom-repair materials, chro: 
ores and substitutes, etc. 


Bottoms—Rammed and Otherwise 


H. M. Griffith (Steel Co. of Canad 
reported another successful installation 
operation of a Ramix bottom in plac« 
regular magnesite. Placed in a 200 
furnace, the depth of the Ramix was 
in. The cost of the Ramix botton 
higher than that of regular magnesite, 
fuel and labor savings offset this 
time savings have in addition been 
siderable. 

KN, another rammed material, also \ 1s 
the subject of favorable operating re; 
from steel men. There seemed to be 
little difference in performance betw<cn 
the two materials. 

Some operators use 3 in. of magnesite 
or double burnt dolomite in the Ramix 
bottoms, while others used the Ramix alone, 
with no conclusive differences in per- 
formance apparent as yet. 

J. J. Golden of Gary Works has com- 
pletely or partially replaced over 10 bot- 
toms in the past 2 years, using either 
Ramix or KN with a relatively shallow 
layer of sintered material on the top. The 
monolithic sub-bottom definitely gives bet- 
ter service and longer life, and if gen- 
erally applied, could increase overall open 
hearth capacity by 2-3 per cent, he believes. 

H. N. Barrett, Jr. of Basic Refractories, 
Inc., described several typical applications 
of Ramix. Among the ramming practices 
that increase the savings available with 
rammed bottom repairs are the use of 
wooden forms to shape the banks—this 
speeds the installation, lightens the manual 
labor and gives a more uniform shape 
and denser structure. 

Also, a special ramming of the junc- 
ture of the banks and flat and preliminary 
roughening of the flat are carried out to 
assure a good bond between banks and bot: 
tom. There seems to be some merit, t00, 


METALS AND ALLOYS 


q~ 


The . 
heavy 
is han 
large 
tanks 
Tegul 
Tank 
ures 4 
has b 
servi 
Other 
ATLA 


up to 





ACID 


tion, | 








ATL 
ing 

Cher 
cont 
mini 


labo: 


ATU 
help 
thos 
belo; 
Mert 







































é& i | 

; | | | | 

, 4 ; a 
\ j 4) 


ios Apecd Gnsbruclen 
of UNCLE SAM’S 
BRIDGE OF SHIPS 


The Acid pickling of 
heavy ship steel plates 
is handled in America’s 
largest shipyards in 
tanks lined with ATLAS 
Tegul VITROBOND. 


Tank pictured meas- 
of 
a ie 


ures 42’ x 5’ x 11’ and J 


I , a ——~rm oo 
has been In tinuous ; 


service SI 936. ™ 5 
Other pick] iks of - ! , = | 
ATLAScons onare _——— | = 
‘\ a 


up to 165’ gth. Size is, in fact, no handicap with ATLAS materials and methods. 


§ ACIDS, indi; ensable allies in the war production effort, can turn saboteur, if allowed to get out of control. If you are planning new acid-proof construc- 








tion, or to replace obsolete acid storage units, or if priorities are an obstacle to getting steel for acid handling units, you should get acquainted with the 





ATLAS Acid-proof, Quick-setting Cements 


Tegu!-ViTROBOND — absorption less than 1%. Sets at once, regardless Carbo-KOREZ — inert to hydrofluoric of any concentration and to acids 


of temperature, Tank linings of Tegul-VITROBOND are ready for use listed for regular KOREZ. Withstands temperatures to 350° Fahr. 
immediately on completion and withstand temperatures up to 200° Fahr. 
ALKOR — inert to all alkalies, grease, solvents, and non-oxidizing acids. 


Carbo-VITROBOND — for hydrofluoric and nitric acids, used in pickling 


stainless steel. 


OTHER SPECIAL ATLAS Acid-proof Cements for Floors, Sewers. Drains. 
Flues, Stacks, Fume Ducts, ete., ete. 
KOREZ — resin base cement. Absorption less than 1%. Sets by chemical 


ATLASTISEAL Triple layer impervious membrane. 


action. Inert to all acids (except nitric, chromic and hydrofluoric) at 


temperatures to 350° Fahr. ZEROK Resin and NEOBON Synthetic Rubber Linings. 








ATLAS DESIGN AND ATLAS CONSTRUCTION METHODS, together with ATLAS MATERIALS OF CONSTRUCTION are serving industry and help- 


ing the war effort in the country’s largest Steel and 





Chemical Plants and in every field where acids must be 
contended with. ATLAS Installations can be made in a 
mmnimum of working days and with important savings in 


labor. Work may be done under our supervision, if desired. 








AT *ATLANTA, Ga. 175 Spring St., S.W. *KANSAS CITY, Kan. 1913 Tauromee Ave. 

B ATLAS REPRESENTATIVES have had wide experience in *CHICAGO, Ill. 333 No. Michigan Ave. NEW YORK CITY, 280 Madison Ave. | 

helping solve acid-proofing problems, perhaps paralleling *DALLAS, Tex. 3921 Purdue Street ee Pa. ee Old ~sy'> Rd. 
those y . ee . a ich. 2970 W. Grand Blvd. TORONTO, Ont., McRae Engineering Equip- 
Ose you are now facing. Get into touch with the address DETRON, Mic yam ot ment, Ltd. 11 King St., West 





below 
, °W nearest you. And meanwhile, write us here at The ATLAS MINERAL Products Company of California 
mertztown for Technical Bulletin TV-2A. REDWOOD CITY, California 








*DENVER, Colorado, 1921 Blake Street *LOS ANGELES, Cal., 817 Yale Street 
*HONOLULU, Howaii, U.S.A. *SEATTLE, Wash., H. D. Fowler Company 
Lewers and Cooke, Ltd. 558 First Avenue, South 


* Stocks carried at these points 
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in carrying the bank higher up the back 
wall than the sill level. 

It has been found that the introduction 
of ramming material through the front 
of the furnace is less satisfactory than in- 
troducing the Ramix through the back wall. 
Also, it is better to run the forms the 
entire length of the furnace than to 
run them half-length. 

The trend in open hearth rammed-bottom 
construction is to increase the ratio of 
Ramix thickness to “‘burned-in” working 
hearth depth. Steel of all types is now 
being made directly (i.e. with a “working 
hearth” of magnesite) on Ramix hearths 
in more than 100 electric furnaces in North 
America. The furnace sizes range from 
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200-Ibs. to 80-100 tons. 

Barrett believes the increasing use of 
rammed refractory construction may lead 
to a new conception of the functions of 
steel furnace hearth components. A bottom 
may be considered to comprise 3 divisions 
—a subhearth (pan, insulation and brick), 
a permanent hearth (the monolithic rammed 
portion), and a_ replenishable hearth 
(the burned-in section of granular refrac- 
tory). The replenishable hearth is the 
working hearth, and would be systematical- 
ly renewed to protect the permanent hearth 
and keep bottom trouble at a _ mini- 
mum. 

1. A. Nicholas of Standard Lime & 
Stone Co. described Sta-Set, an artificial 























in 
2000 to 


& 
Maximum temperature uniformity. 


Multiple, low capacity burners staggered in 


two banks. 


Half upper and half lower banks operated 
by each of two proportional mixers, main- 
taining controlled proportional atmosphere 
thru full turn-down range of 5 to 1 with 
all burners operating and ultimate 10 to | 
turn-down using only half of the total 


number of burners. 


Furnace design, plus burner control in- 


creases service hours of steel pots. 
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4400 Ib. CAPACITIES e 





ee in MAGNESIUM 


This new addition to the broad line of 
Fisher Melt-down, Holding and Alloying 
Furnaces presents construction and en 
zineering features that have been thor 
ly proved by. Fisher Furnaces thru 
years, plus new developments that 

sned to meet present demands 


PRODUCTION. Multiple 


is 


Request complete information 
on this new Fisher Furnace. 
Consult Fisher on Foundry lay- 
outs for increased production. 


1764 NO. KOLMAR AVE., CHICAGO, ILL. 


FURNACE: COMPANY — 





magnesite used for making new bottoms, 
Made from dolomite by removing much 
of the lime and adding ferric oxide be. 
fore roasting, this material contains 4 per 
cent silica, 10 total iron as oxide, 2 
alumina, 14 lime and 70 magnesia. 

Sta-Set can be burned-in at normal op. 
erating temperatures without using an 
auxiliary flux. The material is quick. 
setting, especially in fine grain sizes, 

Several operators testified to the ef. 
ficacy of this material for general bottom 
patching, paying tribute to the speed with 
which patches can be made and durability 
of the patch in furnace operation. 


Chrome Ores 


Finer grinding of chrome ores (accord. 
ing to F. L. Toy of Carnegie-Illinois) wil] 
assist greatly in getting plasticity of 
chrome ores, but it may be necessary to 
add a plasticizer such as shale. In gen- 
eral, a fineness of —8 mesh is required, 

The grinding of chrome ore by the open 
hearth operator himself is’ usually not 
fine enough. Experience has indicated that 
a balanced chrome-ore mixture, sufficiently 
fine and with the right binder, that will 
coke and hold the ore together long enough 
to let it sinter, as purchased from any 
good refractory-manufacturing company has 
easily paid for the extra cost entail 

Some operators successfully substitute 
olivine for a part of the chrome ore, car- 
rying also magnesite in the mixture. One 
speaker also favors the addition of ben- 


tonite (2.5 to 3 per cent) to chrome ore 
mixtures. 

In another case, chrome ore is eing 
saved by using double-burnt dolomite (80 
per cent) mixed with tar or heavy the 
mixture containing 20 per cent Open ‘iearth 
slag as well. This is shoveled on!) the 


back wall, usually when the furnice is 
working lime or between drags of scrap. 
Results are economical and entirely satis- 
factory. 

Roof temperature control was discussed. 
In general, it seems to have increased 
roof life by several heats (25 in one case), 
or to have permitted increased hour!y ton- 
nage or to have allowed better gasification 
rate at the producers. Some men report- 
ed that misuse of the system by operators 
caused lengthening of heating time, and 
some drop in operating efficiency. 


Furnace Repairs 


To speed up furnace repairs, one com 
pany now uses rib brick 6 in. longer 
than the roof brick, instead of rib brick 
3 in. longer than the roof brick. Am 
other installed soot blowers in the flues, 
and extended roof life 50 heats while 
maintaining constant tons-per-hr. produc 
tion. 

Open-end construction may provide 
longer roof life through the increase im 
uptake area it permits. Basic refractories 
are finding wider applications on end 
panels, dog-houses, bridges and front walls 
to achieve better-balanced furnace-part life. 

Metalkase brick are employed in ome 
mill to reduce the number of delays. Cot 
veyors are increasing in use to move brick 
from the pit to all parts of the furnace. 

Suspend roof construction is discussed 
by J. A. Clauss of Great Lakes Steel 
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As America’s Industries convert from the 
pursuits of Peace to those of war, we too 
—are changing. OUR REFRACTORIES ARE 
GOING TO WAR—ENLISTING FOR THE 
DURATION. 


But—one day Victory will be ours. Then 
the hours of research, the daily striving to 
produce Refractories—our expanded 
Plant and Personnel all pointing to the 
early defeat of our enemies; these things 
will have made us a Company, better 
able to serve you, better able to furnish 
you famous Taylor Refractories in un- 
limited quantities. 


‘ 4 ’ ” 


MANUFACTURERS OF REFRACTORIES CINCINNATI OHIO U.S.A. 


SEPTEMBER, 








Corp. The cost of suspended-arch brick Refining Pig Iron in the Flectric 


is at least three times that of a straight 


silica-brick roof. In one design, there are Furnace 
6 castings in the length of arc, and any mt Z 
one can be removed without disturbing the Condensed from “Jernkontorets Annaler 
others. The practice of refining pig iron in the 
Monolithic rammed doors were favorably electric furnace has been used at Wikman- 
reported on. Experience with ladle wells shyttan, Sweden, since 1928. An electric 
was also described; using a nozzle cap arc furnace of the Heroult type, of 6.5 
brick, or burned insert well, one operator tons capacity is used, and they have been 
achieved considerable saving in gas with- able to increase the capacity to a charge 
out loss of any heats through the metal of over 11 tons, producing over 10.5 tons 
cutting through around the nozzle. An- of ingots per heat. 
other company has had good results with As special steels are generally produced, 
burned pocket blocks in replacing rammed 2 slags are used, first an oxidizing slag, 
wells which is skimmed off, next a reducing 
Proceedings, A.1.M.¥ open Hearth : . ; . 
Conference. Vol. 25. 1942. pp. 50-88 (white) slag made just before tapping the 


Mi 





with DINGS MAGNETIC SEPARATORS 


3 pacar High Intensity Magnetic Separators can help you speed up 
reclamation and conservation, help you to get more and more vitally 
needed metal to fill the hungry maw of all-out war production. 


Reclaiming iron from the waste pile, from foundry sand, from slag... 
separating ferrous and non-ferrous scrap . .. taking iron out of reclaimed 
non-metallics .. . concentrating ore . . . handling scrap and other metal— 
these are a few of the jobs Dings Magnetic Equipment can do to help. 


Write to Magnetic Separation Headquarters today—and ask for a copy 
of The Magnetic Alchemy Bulletin. 


DINGS MAGNETIC SEPARATOR CO. | 


533 E. Smith Street ©¢ Milwaukee, Wisconsin MAGNETIC 


World’s Largest Exclusive Builder of Magnetic § SEPARATION 
Equipment—Established 1899 
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heat. An analysis is made after the first 
slag has been skimmed, to permit adjust- 
ments in the final composition. 

The furnace has a basic lining and silica 
roof through which three 8-in. graphite 
electrodes are introduced. Maximum load 
used is about 1700 kw. 


In charging about 2/3 of the scrap is 
placed on the bottom of the furnace, fol- 
lowed by 450 lbs. of dry concentrate with 
about 68% Fe: 330 Ibs. lime stone js 
placed on top of the concentrate and then 
the last of the scrap. About 4-14 tons of 
hot metal is charged, and full power js 
put on. 

After 1-14 to 2 hrs. the carbon content 
of the bath is down to 0.10 to 0.20%, 
About 3.3 tons of hot metal is added, and 
in 15 to 30 min. the bath is up to full 
reaction temperature, so that the carbon 
content can again be brought down to 
0.10-0.20% through careful addition of ore. 


When the desired carbon content is at- 
tained, the oxidizing slag is skimmed off, 
and a new, reducing slag is made up in 
regular manner. Samples are taken for 
analysis, and the required amounts of al- 
loy are added. From this point, the pro- 
cedure is the same as in ordinary electric 
steel production. 


The pig iron used should be | in 
silicon and manganese, 0.3 percent or 
lower. As the furnace atmosphere is only 


slightly oxidizing, compared with that of 
an open hearth furnace, there is no danger 
in holding down silicon and man anese 
in the hot metal. 


At times when no hot metal is av: lable 
the furnace is charged with cold pig, 
half of which is used in granulated form. 
In this case all the pig is added one 
time. The pig, scrap, concentra‘: and 
limestone are placed in the furnac. first, 
in alternate layers, and the granulat-d pig 
iron is placed on top. 

The results of 14 heats, producing: chro- 
mium steel with 1.0% C and 1 Cr, 


are given in the Table. 





| Per Cent 
of ingot 
Weights 
Lbs. | 
Hot metal 199,892 69.8 
Cold pig 2,563 | 1.9 
Scrap (1% C) 61,600 | 21.5 
Concentrate 36,960 Ibs., 
Fe contained 25,080 8.7 
Lump ore 6,710 Ibs., 
Fe contained 4,180 1.5 
Limestone 16,620 lbs 
Alloys 7,759 2.7 


Total fren in charge 301,074 105.1 











Kw. hrs. per ton of 
ingot 553 
Graphite electrodes 


per ton ingots 8.45 Ibs. 
Average time per heat 5 hrs. 23 min. 
Metal charged per | 

heat 21,505 Ibs. 


Good ingots eo | 984°152 Ibs. 
Scrap produced 2,200 Ibs. 
Total metal produced | 286,352 Ibs. 
Iron slagged | 14,722 Ibs. 
Ingots produced 











per hour 3,784 Ibs. 
ae a | eee 
Average Analysis of | c. oy? 

Pig Iron | Mn 0.3% 








—Edvard Berg, Jernkontorets AM 
Vol. 125, 1941, No. 8, pp. 423-440: 
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FALLS BRAND ALLOYS 


Magnesium Bronze 
Aluminum Bronze 


Silicon Bronze 


Hardeners 


are the easy way to 
make Bronze Castings 


Write us for Information 


America’s Largest Producers of Alloys 
Annual Capacity 43,000,000 pounds 








NIAGARA FALLS SMELTING 
and REFINING CORPORATION 


Head Office, Laboratory & Works Buffalo, New York 
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VAINTENANCI 


| IS “ALL IMPORTANT” IN YOUR 
“ALL OUT” EFFORT TODAY 


CHECK your Heat Treating equipment. 


Don’t forget that failure of a minor part 
may entirely halt production. 


Pots- -Always have a spare at hand. 





Brick —Special shapes require 4 to 6 weeks 
to mould and burn. 


Burners deteriorate. 


avoid spoilage of work. 


Their renewal may 


Tunnels must be clear and in good con- 


dition for proper combustion. 


Hearths are subject to severe usage and 


require rather frequent replacement. 
Retorts — Heat resisting alloy is scarce. 
Thermocouples —Absolutely essential. 








ORDER REPLACEMENTS NOW 
—NOT AFTER A BREAKDOWN 








american ety Furnace Co. 


SEPTEMBER, 1942 











Therm-Lflake 


INSULATION BRICK 


One of lightest insulation brick available— (about 
one pound each). 


Has low thermal conductivity, and is most eco- 
nomical for efficient insulation. 

Can be compacted without breaking and cuts easily. 

Especially valuable for back up work behind fire 
brick walls. 


Acts as expansion cushion between furnace walls 
and binding structure. 


* 
Write for Information and Prices 


Other Therm-Oflake Products 


Made from Exfoliated Vermiculite 


Granules - Brick - Block - Concrete 
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Type 20 Heroult Furnace produc- 
ing stainless steel. An all-welded, 
floor-mounted unit embodying all 
latest improvements. 


ARTICULARLY designed and equipped for high- 
quality melting and refining of ferrous materials by 
either basic or acid process—including alloy, tool and forging 
steels, iron and steel castings. Any capacity from 2 ton to 
100 tons; removable roof, chute, machine or hand charging. 


Pe oeiCAN BRIDGE COMPANY 


General Offices: Pittsburgh, Pa. 
Offices in the larger cities 







JColumbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 
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Drop and Hammer Forging, Drawing, Extruding, Stamping and Ma- 
chining @ A ge-Hardening, Annealing, Carburizing, Hardening, Malle- 
ableizing, Nitriding, Surface - Hardening and Tempering © Heating 
Furnaces, Refractories, Fuels and Auxiliaries ¢ Welding, Flame-Cutting, 
Hardfacing, Brazing, Soldering and Riveting © Cleaning, Polishing, 
Buffing, Pickling, Electroplating, Galvanizing, Metallizing, Coloring 
and Non-Metallic Finishing ¢ Die Casting © Powder Metallurgy 
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Dry Machining of Magnesium 
Condensed from “The Iron Age” 


Study of British and American practice 
in machining magnesium alloys reveals a 
marked difference. American production 
engineers frequently employ a liquid cool- 
ant designed to maintain the tool and 
work temperature below the ignition 
point and quench sparks that might other- 
wise be expected to ignite the finely di- 
vided metal. 

The practice of dry machining mag- 
nesium alloys is universal in England ex. 
cept in a very few instances, and a defi- 
nite trend in this direction is developing 
in the United States today. Dry machining 
enables the operator to take full advan 
tage of the excellent machinability of the 
metal and, equally important, realize far 
greater X-ray value from clean, oil-free 
chips due to the higher recovery obtainable 
in melting. 

Owing to the free cutting qualities of 
magnesium alloys, the higher the cutting 
speed, the better the results. The low- 
cutting pressure required and the high ther- 
mal conductivity of the metal results in a 
rapid dissipation of the heat generated by 
the cut and prevents overheating of the 
cutting tools. The use of maximum cutting 
speeds permits marked reduction in 1 
chining time. 

In general, it may be said that wher 
possible high speed tools should be 
for machining magnesium alloys, or 
such tools are not to be had, those av. |- 
able should at least be operated at n 
mum speeds. 

All tools in action on magnesium a!' ys 
must in every case be taking off a defi: te 
cut. It is most inadvisable to “tak a 
skim” or merely dust the surface, sce 
this is likely to cause a spark which : ay 
ignite the loose swarf. This risk is <'so 
present if a cutting edge is dragging, ‘at 
is, if the rear of the blade or cutter mes 
contact with the work behind the cuti:ng 
edge of the cutter. 

In English practice, all possible measures 
are taken to allow converging chips ‘ree- 
dom to disperse by providing adequate chip 
room and by polishing the drill flutes and 
top rakes of cutting edges. Extreme care 
is exercised to insure that the cutting 
edges of all tools are kept sharp and keen 
at the point of contact with the work. If 
they are in the least blunt, or even slightly 
damaged, not only will the machined sur- 
face be rough, but considerable heat will 
be generated. 

On certain automatic lathes the part be- 
ing machined and the tools employed are 
too small for the heat to be rapidly con- 
ducted away at the high cutting speeds. 
Cooling is required in such cases, and it 
has been found necessary oecasionally to 
resort to a liquid coolant. In the ma- 
jority of cases where a coolant is indi- 
cated, however, compressed air has been 
found entirely adequate. 

A type of twist drill has been developed 
in England and found to be entirely sat- 
isfactory. The body diameter has as little 
land as possible (0.015 in.) and the flutes 
are as wide and open as the strength of 
the drill will allow and always well pol- 
ished. Care is taken not to have the 
flutes too “slow” (helix angle too steep) 
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SUPER-CYCLONE PERFORMANCE SHEET NO.27 
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EQUIPMENT 
TYPE OF FURNACE 2I326-GAV seria No_A-429F4 
FLOOR spacE_CO”X //0” (6/./ SQUARE FEET) 























CHARGE DIMENSIONS, SKETCH AND 
WEIGHT OF PART YS LBS. DESCRIPTION OF PART 
NO. OF PIECES I28 
THICKEST SECTION / 7a” 

TYPE OF METAL ND-3250 i! cA 
CHARGE GROSS LBs__/8 76 | 42° 





CHARGE NET LBS. (476 - 
WEIGHT OF FIXTURE_2OO0 (2) 


HANDLING TIME (LOADING)_/7& W/W. (UNLOADING)_& 77/. 

















HEAT TREATMENT 
PROCESS 


TIME IN FURNACE 744-45 Min. 


HARDENING TEMPERATURE_ 72 <5 ~ 


TIME TO REACH HEAT_45 _77/™. 














TYPE OF QUENCH. O72 


ail f 1100 QUENCH 
TANK size5 94-6 OF Gals, PER MIN. 50 COOLING 











DISTORTION 9OZ-:002=.003 4 ARDNESS BEFORE TEMPERSOSE AFTER ZZ-39 





Hi /07,-.010" MAX. RC. R.C. 


TEMPERING 
FURNACE 2536-GH 





TIME IN FURNACE _OO AZ/VV. 


SERIAL NO..2- 4295 __TEMPERATURES2OO. F. 








TIME TO REACH HEAT_2O Y/N. 





FURNACE 





PREVIOUS METHOD OF HANDLING VOVE 


SERIAL NO TEMPERATURE 





TIME IN FURNACE 








TIME TO REACH HEAT 





HANDLING TIME (LOADING) 
DISTORTION 


(UNLOADING) 








FLOOR SPACE 
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In forging alloy steels the control of 
temperature is of vital importance. With this 
heater, electric eyes, or photoelectric con- 
trollers, over each electrode are set for the 
exact temperature desired. A smooth, clean 
forging, heated to an exact, given tempera- 
ture is vital to war production! The safety 
factor of such a forging is also important. 
Since in electric resistance heating the core 
is always hotter than the outside surface, 
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HEATS BARS OF ANY 
DIAMETER 
from 3s” to 2/2” 


NO Overheating 
NO Underheating 


the flow of metal in the upset will be in 
lines evenly spaced, not cramped as is so 
frequently the case where the core is harder 
than the outside surface. 


There are other Q.C-f Berwick Electric 
Heaters to heat anything from a rivet to a 
30-foot bar. Write for descriptive literature, 
or send sample of the work you desire to 


heat. 


AMERICAN CAR AND FOUNDRY COMPANY 


30 CHURCH STREET, NEW YORK. N Y 





CHICAGO 
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DETROIT ST. LOUIS 


Baker Gas Furnaces 


TEMPERATURES UP TO 2400° F. 
WITHOUT A BLOWER 


AKER Blowerless Gas Furnaces 

are very low in gas consump- 

tion, noiseless in operation, 
reach the required temperature rap- 
idly and are equippéd with thermo- 
couple and accurate pyrometer. The 
research departments of some of the 
largest corporations have contributed 
to making their high efficiency possible. 
There are 9 standard stock models 
ranging in. size from No. Ll (Bench 
type), which is 6” x 8” x 5%”, to 
No, 24, which is 12” x 20” x 8” as 


illustrated. AM provide uniferm, con- 


' trolled heat up to 1900° F. 


Model No. 5, 6”*x 12” x 5”, is built 


especially for treating high speed steel. 


. Gives uniform, controlled temperatures 


up to 2400° F. 

We stock one Hydrogen Atmosphere 
furnace, No. 12, with a closet! mufile 
8144" x15" x 242” high, © 
Special size furnacés built to’ your 
order. Write for deseriptive folder 
and prices. ; 


BAKER & €0., INC. 





113 Astor St., Newark, N,J. 


ek 








or the drill will run out of line, especially 
if not ground correctly. 

Owing to the quick cutting action, the 
swarf forms up the flutes in large quanti- 
ties, and a blocked drill results if the 
flutes are narrow, small or unpolished. Cut- 
ting edges must be kept clean. 

They must cut dry and as fast as the 
drill permits without heating up. If the 
drill is allowed to get dull, the result is 
a hole that is too small and a swelling 
develops on the starting point of opera- 
tion. 

Similar principles apply to reaming, mill- 
ing, tapping, boring, turning, etc. In saw- 
ing, bandsaws made of a special self 
hardening steel are usually recommended 
in English practice. A 1%4-in. blade with 
5 teeth per in, is operated at a peripheral 
speed of approximately 5300 ft. per min 

English practice is to dry grind almost 
exclusively, whereas wet grinding is quite 
frequently used in Germany. For dry 
grinding, special equipment has been de- 
veloped to quench the dust immediately it 
leaves the grinding wheel. 

In the type of equipment most widely 
used, the dust is exhausted at the grinding 
point and immediately passes through a 
spray of water from several nozzles. This 
air-dust-water mixture is conveyed through 
a pipe to the separator outside the buiid- 
ing, where the dust and water descend to 
the sludge pit which they enter below the 
water level. 

The controls of the exhaust equipment 
are so correlated with the grinder that he 


latter cannot be started until fan ad 
water spray are operating, and will p 
if for any reason the exhaust suction sh« ..!d 
cease. 


For polishing operations, sana paper, .ot 


| emery paper is customarily used. he 


part is oiled after polishing. 


—H. Mills Garner, The Iron 1e, 
Vol. 150, July 23, 1942, pp. 4, 


High Test Iron for Dies 


Condensed from 
“Western Machinery & Steel Worla 


High test cast irons may be divided 
into three classes: (1) Alloy cast irons; 
(2) heat treated cast irons; (43) special- 
process irons, such as Meehanite and Ni- 
tensyl. 


Meehanite shell nosing dies have given 
a yield of over 3700 shells (die refinished 
3 times) in hot nosing shells where the 
ejection system is used on the press. In 
comparison, previous cast dies gave a total 
life of 18 shells and alloy steel dies, 333 
shells (no analyses given). Meehanite 
shell draw rings are similarly providing 
satisfactory service. 

Extensive use is being made in the air- 
craft industry of cast Meehanite dies for 
stamping aluminum body parts, stainless 
steel exhaust collector rings, etc. Mee- 
hanite is likewise being used for dies for 
forging 40-lb. aero bombs and for shell 
punching dies. 

Other types of application include British 
army tank brake drums, diesel engine cast- 
ings such as crankshafts, tool shanks for 
sintered carbide tools, etc. 


—O. Smalley, West. Mach. & Steel World, 
Vol. 33, July 1942, pp. 314-317. 
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OT until the development of U. S. 
Stoneware’s bonding process had 
there been a really satisfactory method 

of adhering synthetic linings to steel. 


Adhesion of synthetics had been an object 
of intense research for sometime .. . its 
actual discovery, however, was the result of 
our observations noted during the running 
of a special laboratory corrosion test. While 
Tygon is unaffected by most chemicals, it 
is slowly attacked by a few. A sample of 
one of the Tygons, placed in a test beaker 
containing a combination of these few sub- 
stances, was examined on completion of the 
test. A thin film on the beaker defied all 
normal methods of removal. Even more 
amazing, the film could not be removed from 


the polished glass surface by ordinary 
mechanical means. 


The key found, it was not long until the 
oor was Open to a wide new range of Tygon 
applications, heretofore impossible. The new 





bonding process required neither curing nor 
vulcanizing to form a bond. Hence, field 
applications of Tygon to tanks of the largest 
size became practical. In fact, the largest 
installation of lined equipment in the world 
is Tygon-lined, and was done in the field — 
an installation that required the amazing 
total of more than 180,000 square feet of 
Tygon lining. 


Being flexible, Tygon adapts itself to the 
contour of the equipment to which it is 
bonded. Tygon can be applied to equipment 
of any shape, any size .. . and Tygon bonds 
to steel with a tenacity almost unbelievable. 
It doesn’t blister, or buckle . . . or separate 
under impact, or under the strain of high 
centrifugal force. 


Would you like to learn more about this versa- 
tile material, and how its advantages can be 
applied to your processes? Write today, to, The 
United States Stoneware Company, Engineering 
Department, Akron, Ohio. 


US 


SIONEWARE 


AKRON, OHIO 


LINED EQUIPMENT + ACID 
PROOF MASONRY + ALLOY 
EQUIPMENT + CHEMICAL STONEWARE 


WORKS: 
AKRON, OHIO 


Sno! 0 
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REG. U. S. PATENT OFFICE 





BLACKENING PROCESSES 


for STEEL* ALUMINUM > ZINC > COPPER 


EBONOL for Iron and Steel* 


Ebonol is a one-bath process operating at 285-290°F for producing jet-black, adherent, 
corrosion-resistant finishes upon iron and steel. Process is being widely used for bi- 
cycle parts, ball bearings, scissors, measuring instruments, tools, appliances, etc., etc. 


EBONOL “A” for Aluminum or Aluminum Alloys* 


Ebonol “A” is a new process for applying smooth, hard, jet-black coatings upon 
aluminum and aluminum alloys by simple immersion. It is a low temperature process 
operating at 180-200°F and the finish can be applied in from 6 to 10 minutes. Small 
ports can be blackened in baskets and large parts on racks. Particylarly recommended 
for blackening nameplates in place of black nickel. 


EBONOL “C” for Copper, Brass, Bronze” 


Ebonol C” is a new process for simple, low-temperature, direct blackening of cop- 
per and almost all copper alloys. Both dull and shiny black finishes can be obtained. 
Finish is very adherent and has good wear resistance. Blackening done by immer- 
sion in from 3 to 10 minutes in a solution operating from 200 to 215°F. 


EBONOL “Z” for Zinc and Zinc Alloys * 


Ebonol “Z” is being widely used for applying adherent, jet-black finishes upen zine 
and zinc alloy surfaces. Finish is applied in from 3 to 8 minutes in a solution oper- 
ating from 150 to 200°F, 








Tell us the metal to be blackened or send samples. 
Literature available on all processes. 


THE ENTHONE CO. 


*PATENTS PENDING NEW HAVEN, CONN. 
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is the B/G factor in i 


die-casting operations. 
Die-castings of faultless uniformity require pre- 
the MOLD cise harmony between the temperature of the mold 


and the melt ... These two “Alnor” instruments 
can help you achieve it! 











A sensitive, accurate and completely For the MELT 
portable surface pyrometer designed 
for reaching difficult spots, the Alnor 
Pyrocon provides dependable, direct 
temperature readings of all points on 
the surface of the mold. 





The Alnor No. 1705 Pyrometer: 
is a reasonably priced instru- 
ment designed for lasting serv- 
ice in high temperature ranges 

Heavy-duty type thermo 
couple is provided with a pro- 
tection tube to allow for direct 


immersion in the molten metal. 


on any convenient wall, panel or post. 





For full details and prices on these important in- 


Hho lasting 8 ahotilorioe hne 


Jestds 


425 N. LaSalle St., Chicago, Illinois 





The whole assembly can be installed in a few minutes > 





struments, write for the Alnor Catalog. F 








Rectifiers for Electroplating 


Condensed from a paper for 
The Electrochemical Society 


Direct current equipment installed and 
on order by American electrochemical in- 
dustries has increased fourfold from 890,- 
000 kw. in 1938 to approximately 3,500.- 
000 kw. at present. New aluminum and 
magnesium plants utilizing mercury-arc rec- 
tifiers operating at 600 volts and higher 
are principally responsible for this rapid 
and tremendous growth. Mercury-arc rec- 
tifiers now predominate over motor genera- 
tors and synchronous converters in amount 
of capacity installed. 

Plate-type rectifiers ate being used fo: 
electroplating but are unsatisfactory fo: 
large-scale electrolytic work. Each type of 
conversion device has individual character 
istics that render it more favorable than 
others for a given installation. Engineer- 
ing comparison and economic evaluation of 
all factors involved are imperative to select- 
ing the best type of equipment for specifi 
applications. 


In large scale electrolytic work three 
types of conversion equipment, namel) 
motor generators, synchronous converte: 
and mercury-arc rectifiers have proven ve: 
satisfactory. In electroplating and electr: 
galvanizing operations where smaller qua 
tities of power are generally consumed b 
where high amperage and low voltag 
are required, motor generator sets and, m 
recently, plate-type rectifiers have prov 
satisfactory. 

During the past ten years mercury 
rectifiers gained favor over rotating 
version equipment, particularly for ope 
ing voltages above 500 volts. The 
velopment and application of these 
vices represents an epoch or milestone in 
the electrochemical industry. It is not 
unreasonable to expect further impr 
ments and developments beneficial to  1¢ 
industry resulting from manufacturing t 
nique and operating experience obtaincd 
on recent large installations. 

The application of mercury-arc rectificrs 
to electrochemical production has been 
principally responsible for a decided ut 
ward trend in cell room operating volt- 
ages. In at least one plant, rectifiers 
were initially installed to operate in paral- 
lel with synchronous converters and motor 
generators at low voltage from 250 to 300 
volts, and later changed readily and 
economically for double voltage operation 
at 500 to 600 volts and with twice the 
original capacity when plant expansions 
were necessary. 


2) 
' 


Information at hand indicates that some 
cell rooms in the United States are op. 
erating at potentials up to 625 volts, and 
it is significant that one installation in this 
country is reported equipped with recti- 
fiers capable of supplying power up to 
1,000 volts. 

The growing use of plate-type rectifiers 
for electroplating makes of interest the 
following comments on their advantages 
and drawbacks. 

Advantages—Being a static device and 
light in weight, maintenance costs and 
installation costs are low. Efficiency at 
low loads is considerably better than motot- 
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‘{R Furnaces are successfully “‘hitting the mark’’ with eve 
y £ ry 
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Illustration at left shows MAHR Recirculating, Semi- 
Pit Type, Stress Relief Furnace for stress relieving of 
weldments, etc., in the production of gun mounts and 
similar ordnance parts. 





























DERS! Two or three miles up—flying 300 miles an hour 
etter! Knocking bomber or fighter planes out of the 
equires the utmost in precision manufacture and split- 
id aiming of the “ack-acks”’. 


ous indeed is the need for accurate heat treatment of 
xact type needed for gun barrels and gun mounts. The 
ls must withstand the intense heat and tremendous ex- 
ve power of rapid firing. Mounts are subject to most 
nt strains and vibrations. 


of heat treatment needed for gun barrels and mounts, 
s, tanks, warships. MAHR Furnaces have proven their 
't in thousands of wartime and peacetime applications. 


A MAHR ENGINEER CAN HELP YOU on any heat 
treating problem . .. Write, wire or phone today. 


MAHR MANUFACTURING CO. 


DIV. DIAMOND IRON WORKS, INC. 


GENERAL OFFICES —MINNEAPOLIS, MINN. 
SALES OFFICES IN PRINCIPAL CITIES 





FOR EVERY HEAT TREATING NEED 


ANNEALING Furnace Types: Other MAHR 
CARBURIZING CAR BOTTOM Equipment: 
BAKING PIT RIVET FORGES 
HARDENING PUSHER TORCHES 
ROLLER HEARTH BURNERS 


FORGING CONTINUOUS BLOWERS | 
DRAWING POT VALVES 
STRESS RELIEF ROTARY SMITHING FORGES | 


MAHR FURNACES | 





| 
Throw your “SCRAP” | 
A Battery of MAHR Car Type Furnaces, made in double and single end into the fight — NOW! | 








type for normalizing and annealing of gun barrels—90O mm. to 155 mm. 














CERRO ALLOYS for Prompt Shipment 


CERROMATRIX 


(Melting Temp., 250°F.) 


For se- 


curing punch and die parts, anchoring machine parts 


without expensive drive 


fits, for engraving machine 


models, stripper plates, chucks, short run forming dies 
and other metal working applications. 


CERROBEND (Melting Temp., 158°F.) 


Used as a filler 


in bending thin-walled tubing to small radii. Easily re- 
moved in boiling water. Also used for aircraft assembly 
jigs, templates for forming dies and other purposes. 


These two low-temperature-meliting and expanding alloys are helping to 
speed up production of war materials for the Army, Navy and Air Force. 


REPRESENTATIVES AND DISTRIBUTORS 


Brooklyn, N. Y., Belmont Smelting 
& Refining Works 

Ansonia, Conn., Jackson Associates 

Boston, Mass., Jacksi»n Associates 

Philadelphia, Pa., Machine & Tool 
Designing Co. 

Cleveland, Ohio, Die Supply Co. 

Detroit, Mich., Castaloy Corpora- 


tion 

Chicago, IIll., Sterling Products Co., 
Inc 

Moline, IIl., Sterling Products Co., 
Inc. 


Milwaukee, Wis., Harry C. Kettle 
son, Inc. 

St. Louis, Mo., Metal Goods Cor- 
poration 


Kansas City, Mo., Metal Goods 
Corporation 

Tulsa, Okla., Metal Goods Cor- 
poration 

New Orleans, La., Metal Goods 


Corporation 
Dallas, Tex., Metal Goods Corpora- 


tion 

Houston, Tex., Metal Goods Cor- 
poration 

Los Angeles, Cal., Castaloy Cor- 
poration 

Montreal, Can., Dominion Mer- 


chants Ltd. 
London, Eng., Mining & Chemical 
Products, Ltd. 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET - 


- = NEW YORK, N. Y. 
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Specialized 


INDUSTRIAL CHEMICAL 





COMPOUNDS 








TURCO 
CUTTING CORNERS 


In industrial war produc- 
tion, uniform speed through 


all departments prevents : NAME —— TITLE 
bottlenecks. There isacom- ! cin, 

plete line of Turco Special- 1 ae Ay 
ized Industrial Compounds — RANE BL OrARIRRR ANE stoma 
which will help you to “cut = IM INTERESTED IN THE OPERATIONS WHICH 


corners” on any of the op- 
erations listed on coupon. 


Every Turco Compound has 
been proved by repeated 
tests under field conditions. 
Complete information is 
yours for the asking. No 
obligation. 


LOS ANGELES 
SAN FRANCISCO 


6135 S. 


Acid Pickling 
Aluminum Spot Welding 
] Anodizing 
") Cadmium Plating 
} Chemical Vapor Cleaning 
Chromatizing 
(} Cleaning Metals Before 
Processin 
-} Cleaning 
(} Cold Immersion Cleaning 
_) Cold Spray Cleaning 
_}] Floor Maintenance 


PRODUCTS, INC., 28-942 


Central Ave., Los Angeles 


Please send me FREE literature on materials, methods 
and procedure pertaining to the operations checked below: 











| HAVE CHECKED (i): 


_) Glass Cleaning 
_) Hot Immersion Cleaning 
_} Magnesium Processing 


[) Paint Dept. Maintenance 
C) Paint Stripping , 
rior to Plating Phosphatizing 


_} Stainless Steel Processing 


ORCO PRODUCTS, (NC. 


; O HEAD OFFICE: 


FACTORIES 


6135 S. CENTRAL AVE., LOS ANGELES 


. felais: Service Repre entat 


ves ond Worehouse 


S t OC bk — 


] General Plant Maintenance 


_] Paint Camouflage Cleaning 


_} Scale Removal and Control 


_]} Steam Boiler Maintenance 


IN 
LOS ANGELES 
Ar el e.\ce 

































generator sets. Full load efficiency persists 
down to 25% of full load. No-load or 
light-load power losses are very small as 
compared to motor generators. 

Plate-type rectifiers are extremely simple 
in construction and operation. They can 
be turned “‘on’’ and “off” by a simple 
contactor, push button operated, and do 
not require any special starting devices, 

Disadvantages—Maximum efficiency is 
not as high as that of motor generators, 
and there is some loss in efficiency (about 
2 to 5%) with age. Regulation or drop 
in voltage from no load to full load is 
quite high, being about 85% for 6-volt 
operation and greater at lower loads. Volt. 
age regulation increases with age 

Plate-type rectifiers cost about 15 to 20% 


more than motor generators of the same 
capacity; for example, 10,000 amp., 12 
volt, 120 kw. plate-type rectifiers range 


in cost from $165 to $180 per kw. com- 
pared with $140 to $155 per kw. for motor 
generators of the same capacity. The rec- 
tifiers also require ventilation and fans for 
circulating air; air must be clean, dry, and 
noncorrosive. 


L. & 
Society, 


Electrochemical 
Preprint No. 32 


Fletemeyer, 


Vol. 81, 1942, 


Brazing of Small Assemblies 


Condensed from “Sheet Metal Indu 

Torch brazing is most generally used 
and requires the least equipment. The gas 
mixture depends on the job (espe: ially 
thermal conductivity of the metal ing 
brazed), but a slightly oxidizing ‘ame 
should be used to guard against ga: un- 
soundness of the joint. Paste flux i. usu- 
ally more economical than dry powde flux 
and ensures adequate fluxing. 

The parts should be cleaned (ty: of 
cleaning depends on alloy or metal >eing 
brazed) and degreased before  br.zing. 
Often cleaning can be done more «asily 
mechanically (7.e. filing, grinding, or sand 
blasting) than chemically (pickling). Pre- 
heating saves time on the brazing bench 
if there is considerable mass involv 

Furnace brazing is suited to large scale 
production of small pressed or turned 


parts which must be brazed. Copper braz- 
ing of mild steel assemblies is typical. 
The furnace always has a reducing atmos- 
phere and is usually of the conveyor of 
pusher type. Bottled hydrogen is an ef- 
ficient atmosphere if pure, but costly and 
explosive. 

Cracked ammonia is efficient but also ex- 
plosive. Cracked and burnt ammonia is 
considerably cheaper and non-explosive. 
Burnt coal gas is often the cheapest ft 
ducing atmosphere available and is nom 
explosive. No flux is required, because 
of the reducing atmosphere. Decarburiza- 
tion must be taken into consideration if 
high-carbon steels are being copper-brazed. 

Furnace brazing can also be used with 
silver for both ferrous and nom 
ferrous alloys. If the brazing alloy & 
silver-copper-zinc or silver-copper-zinc-cae 
mium, the furnaces are similar to those 
used for copper brazing, but generally @ 
reducing atmosphere is not necessary 
even the use of a controlled atmosphere 


alloys 
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FIRTHITE > 


™~ 


AMERICK’S VICTORY WEAPON 
ON THE 
PRODUCTION FRONT 





F|RTHITE Grade TA was developed to outperform price comparable te that of high-speed steel, plus 

any other cutting material used for machining steels much greater productivity for the money. 

under “average” conditions. TITANIUM assures the Firthite TA user of a reliable 

Fi? THITE Grade TA’s sensational, dependable supply, since TITANIUM is one of the commonest 

pc formance is due to the special composition: metals —no possibility of shortage. 

Tv ngsten, Cobalt, and Titanium—all three obtain- TUNGSTEN —essential in all sintered carbides—is 
alc in ample quantities to fill wartime needs. available in large amounts for making all grades 


of FIRTHITE. (Firth-Sterling Steel Company owns 
the Wolf Tongue Mining Company—producetrs of 
tungsten in the United States.) 


T! i ANTUM—the “wonder” ingredient in Firthite 
Gride TA Sintered Carbide—confers these impor- 


y tant advantages: 

a: kkk kkk aK Kt 

a (ITANIUM enabies the Firthite TA user to do a In addition to Grade TA, Firthite is made in many 
better, faster job of steel cutting: 


other grades for speedy machining of steel, cast iron, 
TITANIUM gives the Firthite TA user a tool at a non-ferrous metals, and non-metallic compositions. 


Firth -Sterling 


STEEL COMPANY 


OFFICES: McKEESPORT, PA. NEWYORK HARTFORD LOS ANGELES CLEVELAND CHICAGO PHILADELPHIA DAYTON DETROIT 
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heads and sleeves 


on stopper rods 
are bonded with 


ADAMANT 


FIRE BRICK CEMENT 


« not a dribble, though 40% of the 
pours are in hot tops! That is the re- 
port of the O. H. superintendent of a 
great Eastern Mill. A good reason why 
ADAMANT is the choice of so many 
mills for bonding stopper rod sleeves 
and heads and for hot top assemblies. 
ADAMANT produces a strong, tight, 
air-set bond, insuring against penetra- 
tion of the molten metal and permit- 
ting thin joints that will not shrink or 
crack in setting. ADAMANT increases 
in strength with rising temperature. 
Impartial laboratory tests show a bond- 
ing strength of 800 Ibs. per sq. inch at 
room temperature and 1270 Ibs. per 
sq. inch at 2600°F. ADAMANT has a 
P. C. E. of 3000°F Plus. ADAMANT 
comes ready-mixed, packed in 100, 250 
and 500 Ib. airtight drums, and is easily 
applied. Write for complete details. 


-.- "3am = 


REFRACTORIES COMPANY 





778 S. Swanson St., Philadelphia, Pa. 
in Canada, Canadian Botfield Refractories Co., 
Ltd., 171 Eastern Avenue, Toronto 











does not necessarily eliminate the necessity 
for fluxing. 
If copper and copper-rich alloys are be- 
ing brazed, silver-copper-phosphorus brazes 
may be used. These brazes have the ad- 
vantage of being capable of use without 
flux and without a controlled atmosphere. 
Flux residuals that may set up subsequent 
corrosion must be removed from the work 
by pickling or washing after brazing. 
Electric resistance brazing involves the 
application of heat only to the immediate 
locality of. the joint. Special 
are generally required, as 
control of current. 


machines 
well as close 
Little work has been 
done in this field so there are few general 
rules, but it has valuable where 
it is mecessary to braze a cold worked com- 
ponent without tempering the hardness any 
more than the possible. = In- 
duction brazing is also growing in use. 

Dip brazing (immersion of the joint 
for a short period in a bath of molten braz- 
ing alloy covered with molten flux) is 
used in England only for manufacture of 
Steam turbines (brass or silver brazing al- 
loys are used depending upon the compo- 
sition of the blade) and bicycles (brass 
brazing alloy). 

Salt bath brazing is conducted in U.S.A. 
but has not been widely used in England. 
The fused salt employed is 


proven 


minimum 





one which is 
capable of acting as a flux in addition to 
protecting the work and the brazing alloy 
and acting as the heating medium. Forge 
brazing is conducted similarly to torch braz- 
ing. 
—H. R. Brooker, Sheet Metal Ind., 
Vol. 16, June 1942, pp. 843-853. 


Induction Heat for Aircraft Work 


| Condensed from “Aviation” 


Induction heating has been introduced 
successfully to internal hardening of air- 
craft engine cylinders; to the hardening 
of gears where physical properties of the 
root of each tooth must not be disturbed 

| or weakened; and to brazing aircraft wir- 
| ing harness assemblies, spark plugs and 
| magnetos. Experiments are being conducted 
jn many other phases of aircraft work. 
The principle of induction heating is not 
new. Yet the converting of ordinary com- 
mercial current into high frequencies, ap- 
plying them as localized, controlled heat for 
surface hardening, brazing, melting, an- 
nealing, forging and other heat treating 
intrigues the aircraft industry because of 
possibilities of increased output, simplifi- 
cation and strengthening of product. 
| A certain heat induction system (Ther- 
monic) has borrowed from radio broad- 
casting, converting electrical energy into 
fully controlled heat energy. Rigid con- 
trol prevents alteration of metallurgical 
properties of adjacent sections. By the 
use of power tubes frequencies of 500,000 
cycles or more can be created, applied and 
controlled. 
Commercial frequencies are usually 25, 
| 50 or 60 per sec., these supplying light 
and power. For induction heating good 
results are secured at around 400,000 cy- 
cles. This electrical action forces changes 
| in the molecular structure of the metal 
being heated at the rate of 400,000 “twists 
and turns” a sec., thus generating friction, 
causing heat. 





































































































A Greater Variety of 
POWDERED METAL PARTS 


NOW ACCURATELY 
PRODUCED ON THE NEW’ 


Automatic 
KUX PRESS "J: 


Completely new Kux patented 
design features now permit the 
manufacture of odd shapes of 
parts with complicated, cored 
holes, protruding lugs and 
various sectional thicknesses to 
micrometer accuracy. The formed 
pieces are made at speeds of up 
to 25 pieces a minute with uni- 
form structural density through- 
out. Completely automatic in 
operation and applying up to 50 
tons total pressure, this machine 
will produce parts up to 5” 
maximum diameter and has a 
powder cell, or die fill of 5,” 


maximum. 


Write to Dept. MA 
for catalogue or demonstration. 


KUX 


MACHINE CO. 


3924-44 W. Harrison St. 
CHICAGO, ILLINOIS 
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Wax 


@ Awarded the Navy 
“"E” for excellence in 
war production, P&H 
displays it also as a 
pledge of future effort. 


i here Goes Another 


Tunk OF IT! — an average of 35 linear miles of welding to 
complete the hulls of the new cargo vessels that are coming 
off the ways so rapidly! Such tremendous footage indicates 
the need for the machine which makes welding easier, faster 
— and assures more uniform results. 


To speed production is one reason why P&H-Hansen Square 
Frame Welders are being more generally used in ship-building 
and other important industries. Another is to gain these im- 
portant advantages: 


1. Single current control with automatic arc response for 
all classes of work. 


2. Square frame design which permits machines to be 


operated singly, or in parallel to meet all amperage 
requirements. 


Where priorities allow, very prompt deliveries are available. 
For complete information on P&H-Hansen Square Frame 
Welders, write for Bulletin W-26. 


Gen. Offices: 4550 W. National Ave., Milwaukee, Wisconsin 
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Dual mounted 
units provide 
two services of 
from 30 to 260 
amps. each. Or 
one service over 
400 amps. 














® Whatever your problem in welding alloys, P&H can 
help you. The complete P&H line includes electrodes for 
welding all analyses of stainless steels, special elec- 
trodes for hard surfacing, resistance to impact and 
resistance to abrasion as well as for welding various 
types of armor plate, etc. 


Write for literature. 


503 











In heating and causing internal harden- 
ing of aircraft engine cylinders distortion 
has been prevented. Fin brazing has been 
done with speed and simplicity. 

In gear-hardening the whole gear is 
placed inside a circular coil with controls 
to cause high frequency currents to flow 
only on outside sections. As to fabricated 
aircraft struts, work is still largely experi- 
mental, but progress is made with silver- 
brazing alloy. Where steel tubing in a cast 
boss will sometimes break because welding 
reduces its tensile strength, induction heat- 
ing of the boss by an enveloping split 
coil will increase the whole part's strength. 
Nor is there need to disassemble the joint 
made by the tubing and boss. 

Experiments indicate that induction heat 


ing of prefabricated steel propellers by 
passing a coil gradually down the blade to 
give the necessary heat pattern to braze 
parts together will hasten the development 
of such propellers by doing nothing to 
destroy properties of the metal. 

Other jobs are: Hardening meter mag- 
netos for aircraft instruments; hardening 
and expanding ball bearing races. Tests 
show that on a typical brazing job full 
cost is 244c per unit; for induction heat- 
ing, 0.1 cent. 

The Thermonic generator resembles a 
large console radio and is sturdy and long- 
lived. Power tube life is over 15,000 
hrs.; rectifier tubes, over 9,000 hrs. 

J. Wesley Cabie, Aviation, 
Vol. 41, Aug. 1942, pp. 127-128 
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Aircraft Electroplating 


Condensed from “Metal Finishing” 


The 3 uses of electroplating in the 
airframe are: to prevent corrosion; to pro- 
vide a smooth hard bearing surface; and 
to mask steel surfaces in selective harden- 
ing operations. 

Anodizing is used to a considerable ex- 
tent on aluminum. Anodizing has good 
throwing power because the oxide film 
has a low conductivity and the current 
then goes to the recesses where the film 
has not yet formed. A chromic acid bath 
is commonly The sulphuric acid 
allowed by 
Army-Navy specifications on completed as 


used. 
“alumilite’’ process is not 
semblies, but may be used on detail part: 

Related to anodizing are the “chroma 
dizing’”’ and the “Alrok’’ The 
former process is essentially a 5 min. im- 
mersion in a chromate solution heated to 
140 deg. F. It forms a good base for paint 
but is not as good a corrosion prevent: 
tive as anodizing. 

The Alrok process involves immersic 
in a boiling solution of sodium carbonat 
and potassium dichromate for 30 mir 
Anodizing is sometimes used to accentua 
cracks in aluminum forgings, to make th« 
more visible when being removed by grir 
ing. 

Cadmium coatings, 0.0005 in. thick, 
used on steel fittings. No undercoating 
permitted under the cadmium. 

Hard chromium plating is used on 
pistons of hydraulic parts. To prevent 
cessive wear of the packing the machir 
marks must be removed from the pisi on 
by grinding and buffing. The thickness 
of chromium varies from 0.0015 to 0.014 
in. and a tolerance of 0.0005 in. i: 
lowed. No undercoats are allowed. 

Copper plating is used as a stop-of! in 
selective hardening of steel parts by <ar- 
burizing. Tin is used in the protection 
of steel rivets. Zinc plating is not used 
to any extent in airframe construction, but 
its use may increase if cadmium becomes 
scarcer. 


process. 


R. R. Janssen, Metal Finishing, 
Vol. 40, pp. 247-251. 


Flame-Cutting Heavy Steel 


Condensed from “Welding Journal’ 


When an operator first attempts to cut 
material much heavier than usual he has 
the tendency to use an unnecessarily high 
oxygen pressure. The oxyacetylene proc- 
ess depends simply on the chemical reaction 
between oxygen and red hot iron or steel. 
Enough oxygen must be supplied but an 
excess is like too much draft which blows 
out a fire. 

In case of too much oxygen pressure 
on a thick piece the cut will start right 
on the corner but soon it will not pene- 
trate all through—instead, a rounded cavity 
is being formed. Or possibly the kerf 
will flare out at the bottom, perhaps 1 
in. in width. One must always use pres 


sures recommended by the blowpipe man- 


ufacturer. : i 
In cutting holes mark the outline wit 


chalk or punch. 


Hold blowpipe about ¥ 
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How TOCCO works. Inductor block with 
integral quench surrounds part or section 
to be hardened. Width and location of 
hardened areas are determined by design 
of holding fixture and inductor block. 
Depth of heating is determined by power 
input and heating time. 


TOCCO Hardening is completely auto- 
matic. Controls pre-set. Push-button 
operation. Skilled operator not re- 
quired. Rapid heating and quenching 
practically eliminates distortion. Im- 
proves working conditions because it 
is cool, clean, compact. 


This 14” sprocket is hardened by 
TOCCO in 90 seconds—1/6 the 
time required by former harden- 
ing method. High speed of 
TOCCO Induction Hardening is 
result of: (1) almost instantan- 
eous heating, (2) heating only the 
area desired to be hardened, (3) 
quenching without moving piece. 


TOCCO is being used extensively for 
hardening armor-piercing shot and for 
other ordnance heat-treating work. 
TOCCO savings on one contract often 
pay for machine. Can be adapted to 
post-war products by simple change of 
work fixture. 


Complete information in “The TOCCO Process” booklet. Free on request. 


THE OHIO CRANKSHAFT COMPANY 


CLEVELAND, OHIO 
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World’s Fastest, Most Accurate Heat-Treating Process 
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Heat surface 
almost to melting, gradually press down 


in. inside the outlined area. 


cutting-oxygen lever, advancing blowpipe 
with nozzle perpendicular to surface, trac 
ing a line 4 in. in from finish line 

When the blowpipe has advanced 2 in., 
cut should be penetrating entire thickness, 
the cutting valve now open all the way. 
Advance blowpipe along finish line and 
end by cleaning off the narrow section 
near point of starting. To start on a 
round bar or shaft first 
nick with sledge. 
the maximum thickness for blowpipe alone 
is 18 or 20 in. 

An oxygen lance, used alone or with 
a blowpipe, can make cuts up to 8 ft. 


make a deep 


chisel and Usually 






FORECAST: 


Some day, you’]l look 
up to this device 








thick. The lance is steel pipe connected 
through an oxygen hose to a_ regulated 
supply of oxygen, usually in two or more 
connected cylinders, with a manifold regu- 
lator for control. A piece of 1 in. extra- 
heavy 3 ft. pipe should be bent 90 deg. 
and connected to the oxygen hose through 
a reducing coupling and standard oxygen 
hose connection, this pipe being a handle 
for the lance. 

The lance pipe must have threads that 
work easily since several replacements may 
be used during the cutting since the pipe 
is consumed, the burning of the pipe 
furnishing the heat necessary to keep the 
cut going. 

The simplest way of heating a starting 


in modern mill practice 


This is the patented, exclusive Kemp Industrial Carburetor, 


the machine that provides complete premixing of gas and air 


to provide new savings, new heat liberation, new flexibility 


and new control in almost every type of ferrous and non fer- 


rous heat processing. 


As the basic unit in Kemp heat treating the Industrial Car- 


| 


buretor supports gas immersion melting in modern tin stacks, 


provides fuel for inert gas and ‘for recirculating radiators i 


annealing covers, for Kemp Radiatube Roll Heaters, may be 


set for exactly the desired flame characteristics whether re- 


ducing, oxidizing or for complete combustion ... and save 


15 to 40 percent in fuel. For engineering details and assist- 
ance, address The C. M. Kemp Manufacturing Com- 
pany, 405 East Oliver Street, Baltimore, Maryland 
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spot is a cutting or welding blowpipe. Or, 
a red hot rivet or red hot coals will do. 
Or, heat the end of the lance pipe in q 
fire until red hot. 

With the oxygen lance it is best ty 
have two men, one for the lance and the 
other to manipulate the manifold regu. 
lator. Maximum oxygen pressure is 7§ 
lbs. per sq. in. for medium carbon or ma. 
chinery steel with up to 0.50 per cent 
carbon, and about 100 Ibs. per sq. in, 
for mild steel. 

Used alone, the lance is very effective 
in piercing holes. Only 2 min. ts needed 
to sink a hole 214 in. in diam., 1 ft 
long, into solid steel. Hence, it is good 
for tapping blast and open-hearth furnaces. 
etc. 

For piercing small holes accurately q 
modified lance is useful, a shut-off valve 
being placed between the hose and lance, 
Accurate holes through metal 2 ft. thick 
result. 

Lance and blowpipe are often used to. 
gether, the blowpipe furnishing the heat 
for the top surface and the lance carrying 
the cut to the bottom. Provision must be 
made for the free flow of slag out of 
the kerf bottom. 

Heavy cuts can also be made by using 
two lances together. The second lance 
carries off the slag from the bottom, with 
less oxygen consumption resulting 


R. B. Aitchison, Welding Journal, 
Vol. 21, June 1942, pp. 398, 


Electric Oven Furnaces 
Condensed from “Machinery 


Eight makes of electrical heat-t -ating 
oven furnaces are described in consi erable 
detail [though the author makes {-w, if 
any, comments on merits, or on wha _ types 
are best for certain kinds of wo the 
article is therefore primarily descrip: ve de- 
tail]. Chiefly medium sizes are trea‘ed. 

One series has ribbon type heatin; units, 
on all four sides of the heating clh.mber, 
supported in refractory slots. E/ecments 
have a heavy cross section at terminals to 
keep as cool as possible. Temperature 
range is up to 1850 deg. F., sometimes 
2100 deg. F. They have a one-piece 
chromium-nickel alloy floor plate. The 
smallest furnace has a rating of 13 kw, 
taking 114 hrs. to reach 1500 deg. F.; the 
largest has an 85 kw. rating, taking 3 hes. 
to reach 1500 deg. F. 

Another type for production hardening, 
tempering, annealing and carburizing com 
sists of a heavy steel shell on angle iron 
legs, with a cast front. In the two smalk 
est, chromium rod heating elements are on 
the chamber’s roof and sides. Perforated 
porcelain muffles protect the side heating 
elements. On the larger sizes element’ 
are on the side walls and under the floot 
plate. Capacities range from 12 to 70 
kw. 

Another line for production is built of 
heavy steel plate, reinforced with strut 
turals. The door is of heavy ribbed steel 
insulated. Chromium-nickel alloy rod, # 
elements, surround completely. They oP 
erate up to 2000 deg. F. and rate from 
4.5 to 105 kw. 
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Another group uses a centrifugal fan to 


secure heating uniformity. These are 
adapted to drawing and tempering of 
steels, annealing of non-ferrous metals, 


brazing of aluminum, annealing of cast 
iron, hardening of steels and annealing or 
normalizing of either rolled or cast steel. 
Return-bend, round-rod heating elements in 
radiant plates, held by fluted T-supports are 
employed. They rate from 14 to 95 kw. 

A 6-series extends up to 2750 deg. F., 
and down to 1200 deg. Heavy gray-iron 
castings form front and back; the dome 
and sides are of heavy steel plate. The 
door, inside the furnace shell, when closed 
is sealed by grooves at the top, bottom 


and sides. Rod-shaped heating elements 


are below and above the hearth. The range 
is 10 to 100 kw. 

Designed for heat-treating high-speed 
steels are three furnaces. An insulated 
steel shell, up to 2500 deg. F. is possible. 
Elements are above and below a silicon- 
carbide muffle chamber. Terminals are air- 
cooled and electrical contacts are shielded. 
The smaller sizes will heat to 2350 deg. F. 
in less than an hour; the largest in 1% 
hrs. Furnaces can take holding blocks of 
carbonaceous material which, at 2300 deg. 
F., produce a neutral gaseous atmosphere 
for high-speed steel tools. Ratings are 
10 to 26 kw. 

Another type hardens long tools, ver- 
tical, to prevent warping, operating up 








@ herws photo of large shafts and small gears being handled 
simultaneously by a conveyorized Bullard-Dunn Process init 
shows the versatility of this process, Very small parts, :: 1 
be treated just as effectively in barrels that rotate slowl 


This process will descale recesses, holes and threads in a: t 
to flat surfaces without any etching or dimensional changes, ~ :«« 
surfaces thus cleaned are then in ideal condition for 





before and 


Worm Gear: 
after cleaning by Bullard- 


Dunn Process. 


BULLAR ) 


any subsequent operation including electroplating. 


The chemicals have long life and are low in cost. The 
Bullard-Dunn Process is so rapid and 
economical that its popularity is increas- 
ing every day. 


Write now for bulletin. 








DIVISION OF THE BULLARD COMPANY 


BRIDGEPORT 
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to 2500 deg. F. It has a removable sili- 
con-carbide muffle chamber and a vertical 
lift door. Carbonaceous blocks can be used. 
Ratings are 16 to 32 kw. 


Another series heat treats up to 2300 
deg. F. Alloy-wound heating elements are 
in the top, bottom, side walls and heat- 
ing chamber rear. Refractory muffles havy- 
ing one end closed are provided. Heater 
plates can be reversed to form a muffle. 
Ratings are 2.5 to 24 kw. 

A series of 4 furnaces is suitable for 
nearly all heat-treating operations need- 
ing up to 2500 deg. F. Lining is high- 
temperature refractory, plus two layers of 
insulating brick and a third of block in- 
sulation. Hearth and baffle plates are bond- 
ed silicon carbide. Elements are non-metal- 
lic pin type with air-cooled terminals, 
mounted horizontally above the chamber 
and below the hearth. Ranges are 18 to 
52 kw. 

—Holbrook L. Horton, Machinery, 
Vol. 48, August, 1942, pp. 133-136, 


Forging Aluminum Alloys 


Condensed from “American Machinist’ 


In a previous instalment (see METALS 
AND ALLoys for July, p. 154) the differ- 
ences between the forging of aluminum 
and steel were reviewed. Similar fur- 
maces can be used, but the temperature is 
lower for aluminum and a closer tempera- 
ture control is desirable. Aluminum re- 


quires about the same power as «iloy 
steels (for example S.A.E. 4100). 
Aluminum forging is usually don~ at 


750-840 deg. F. on drop hammers, but 
can be somewhat higher in upsetters and 
in forging presses. Aluminum alloys be- 
come hot short above certain critical ‘em- 
peratures, sO maximum furnace tenipera- 
ture must be carefully controlled. 

Usually stock for small aluminum ‘org: 
ings is furnished in round rolled bars, 
sheared to lengths required. However, 
some forgings are made on ends of bars 
and cut off in the final stroke. 

Small forgings are often made on board 
hammers with the rough forging made 
in the first cavity of the die and fin- 
ished in the second cavity. Large forg- 
ings are usually made from “pancakes” 
which are rough forged, trimmed, reheated, 
and finish forged in another die. 

Dies are lubricated with a mixture of 
oil and graphite to prevent galling of the 
metal. The entire die is lubricated be- 
tween the making of each forging, while 
the upper die is lubricated after each blow. 

Among the largest forgings produced are 
propeller blades for aircraft applications 
which are roughly shaped hot by passing 6 
times through a pair of grooved forging 
rolls, then inspected. Laps and cracks are 
chipped out before the forging is fe 
heated for forging in a blocking die. The 
forging is again reheated before the final 
forging in a finish forging die in the 
same hammer. The forging is then 
trimmed and heat treated. 

Small parts may be forged on toggle 
presses. Sometimes the piece is shaped 
in a single stroke; other parts require 
dies with two cavities for roughing and 
finishing. Close tolerances can be held 
and the operation is much more rapid 
than hammer forging. After heat treat 
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EXCUSE US FOR POINTING 


— but here’s one bottleneck we know how to handle! 


A cutting oil problem, especially these 
days, may develop into a nasty bottle- 
neck. That means production slowed up, 
schedules delayed, and machinery idle. 
All in all, an extremely unpleasant ex- 
perience for any wartime manufacturer. 





We licked that problem long ago, not 
only in the laboratory, but under the 
; | severest conditions of day-to-day shop 
operation, That’s why Cities Service 
can help you lick that problem with 





for your job by experienced lubrication 
technicians. 


Why not get the benefit of our exper- 
ience? We'll be glad to have a Cities 
Service lubrication engineer consult 
with you on the problems of your par- 
ticular job. This service is yours for the 
asking. Just phone or write our office 
nearest you, today! 


An informative booklet, “Metal Cutting 
Lubrication,” is available to the person- 






































“ nel of cutting oil users. Simply fill out 
“ service-proved cutting oils engineered and mail the coupon below. 
e 
y. 
e OIL IS AMMUNITION—USE IT WISELY! 
1S 
i eG“ ona iP UE. ec gM a ee nw 
8 r 
% NY FREE! Just Clip and Mail 
ce — 

Write to OlL COMPA 
ar cities eed Wall Tower, N.Y. Please send me booklet on “Metal Cutting 
he re ps ot the following wee Lubrication.” m.r. 
en or a ELAND ‘ ° 

ciesas city cutsOsTON is mata Name 

gle KANSA or to , Firm Name- —__—— 
ed § FUEL OlL COMPANY 
nd sooo ATLANTA - BIRMINGHAM Address__ ts VE SaE 
eld NT ats City 
pid 
sat LUBRICANT FOR EVERY INDUSTRIAL NEED 
YS 
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SUB-ZERO 





speeds war production 


Aircraft manufacturers, 


instr 


ument makers, metal 


processers, chemists and many others are finding KOLD- 
HOLD is exactly the type of controlled sub-zero refriger- 
ation THEY need in speeding vital war production work. 
A standard 4.0 cubic foot model KOLD-HOLD Industrial 
Sub-Zero Machine is illustrated . . . there are styles, 
capacities and temperature ranges to meet all require- 
ments. Tell us your needs — we will send authoritative 
processing information on: 
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*Aluminum Alloy 


Rivet and Sheet Storage 


* Expansion and Compound Fits 
% Aging Steel to Prevent Growth 
% Chemical and Pharmaceutical Processing 


*% Optical Lens Processing 
*Testing Instruments, Storing Materials 


*% Cooling Welder Electrode Tips 


%* Stratosphere Test 


CHICAGO — 201 N, 


1438 N 


Gi and A 


ing Chambers 


Wells Street — Randolph 3986 
NEW YORK — 1819 Broadway — Circle 63092 


KOLD- HOLD MANUFACTURING | UO. 








ment, which varies with the alloy, the 
warpage from heat treatment is corrected 
by hand straightening for small parts or 


by cold striking in a die for large parts. 
—Herbert Chase Amer. Mach., Vol. 86, June 25, 
—Herbert Chase, Amer, Mach., 

Vol. 86, June 25, 1942, pp. 644-647, 


Joining Steel and Aluminum 


Condensed from “Light Metals’ 


It has been learned that German en- 
gineers of the Presswerk-Derendorf have 
developed a method of press forging for 
the integral joining of steel or other heavy 
metals, and aluminum alloys. While com- 
plete details are not available, some pho- 
tographs of typical examples are shown and 
some of the potentialities are brought out. 

The advantages to be obtained are ob- 
vious: Ability to use inserted steel members 
at points of wear, stress, bearing, etc. 
without loss of light weight. Corrosion 
resistance must naturally be considered. In- 
ternal corrosion at joints between aluminum 
and steel should not be a problem with 
properly forged work, where no internal 
space exists at the aluminum-steel inter- 
face. As for external corrosion, this 
could be taken care of by painting. 

Copper alloy inserts, brass for example, 
must be very carefully protected to prevent 


contact corrosion as brass forms a more 
damaging couple with aluminum than 
steel. At the other extreme is stainless 
steel, whose couple with aluminum is 


relatively weak. The steel inserts are ser- 
rated to prevent rotation, and are h. ited 
before pressing into the aluminum ; loy, 
The latter, having a higher expansivity ‘han 
steel, shrinks very tightly around the eel. 

One illustrated application is a \ enti- 
lator fan in aluminum with a forg d-in 
steel hub. Levers of aluminum with 
forged-in bushings are cited as anothe: ex- 
ample. A rather extreme case is that of 
a light alloy milling cutter with hub and 
tool holders of steel. 


—Light Metals, Vol. 
June 1942, pp. 230 


Grinding and Polishing of Welds 


Condensed from “Sheet Metal Industries’ 

All fusion welds to be finished flush 
with the sheet or plate surface should 
stand in relief above the remaining surface 
so there are no small pockets which would 
be the loci of chemical attack. Horizontal 
portable grinders with straight, cone of 
specially shaped wheels are extensively 
used, although vertical grinders with flar- 
ing or straight cup wheels are preferable 
on flat surfaces. 

Soft welds, i.e., aluminum, coppeét, 
duralumin, and magnesium, present greater 
difficulties than harder welds because the 
soft metals cling to the abrasive and fill 
up the cavities between the grains causing 
loading or glazing of the wheel. This 
condition can be eliminated by dressing 
but this causes rapid wearing down of the 
wheel. The tendency of the wheel to load 
may be lessened by rubbing tallow of 
paraffin over the cutting surface of 
wheel. 

As coarse a grain wheel as possible 
should be used. If it is not possible to get 
a wheel of the correct grade, the $ 
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BY THE MAKERS OF JOHNSON’S WAX 


A Dull, Dry 





Wax Finish for 
Black Oxidized 
Surfaces 


@ Salt spray and humidity tests demonstrate 
that Johnson's Rust Inhibiting Waxes give added 
rust protection to black oxidized surfaces. Easily 





applied by dipping, spraying, or dipping and 
centrifuging. Give dull, dry final coat. Better 
coverage than oil. Supplied ready to use. 


Write for free test sample and full information. 


Ss. C. JOHNSON & SON, INC. 
Industrial Wax Division - Dept, MA-92 


Racine, Wisconsin 
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All parts are handled faster 
thru metal treating processes 
with 
ROLOCK 
INDUSTRIAL BASKETS | 
and CRATES | 
Designed and built for more | 
economical handling, speedy | 
unloading, lighter weight, | 
quicker heat penetration, fast- | 
er acid drainage, longer life. 
Send specifications. 


ROLOCK« 


1360 KINGS HIGHWAY EAST, FAIRFIELD, CONN 
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Niagara Aero Heat Exchangers in use by SK F 


FASTER PRODUCTION 
OF HEAT-TREATED PARTS 


Secured by Accurate Control 
of Quenching Temperature 


@ Proper control of temperature’... both by cooling 
the quenching bath during use and by heating it to 
proper temperature when cold...prevents spoilage, 
produces uniform physical properties and increases 
production speed. 


example: One manufacturer increased production 
from three to five units in the same time-period by 
installing the Niagara Aero Heat Exchanger in con- 
nection with his heat treat quenching. 

If you have a problem of temperature of an indus- 
trial liquid, as in quenching, wire-drawing, broaching, 
rolling, wet grinding, hydraulic machinery, water- 
jacketed equipment, lubricants, coolants, chemicals or 
intermediates, the Niagara Aero Heat Exchanger offers 
positive automatic temperature control at lower cost. 
No cooling tower is needed; 95% of cooling water is 
saved. Closed system prevents contamination. 


Write for Bulletin 90 


NIAGARA BLOWER COMPANY 
Dept. MA-92 
General Sales Office: 6 E. 45th Street, New York City 


37 W. Van Buren St., Chicago, III. 
Fourth & Cherry Bldg., Seattle, Wash. 
673 Ontario St., Buffalo, N. Y. 


District Engineers in Principal Cities 





INDUSTRIAL COOLING * HEATING * DRYING | 
| HUMIDIFYING © AIR ENGINEERING EQUIPMENT — 
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COLMONOY faced centers last from 3 to 5 times 
as long as centers of high speed steel. 
ground centers pictured here—unretouched—have 
been coated with COLMONOY No. 6. 


uniformity of these oxy-acetylene welding appli- 


The extremely high wear resistance of the hard 
surface of COLOMONY overlays will protect all 





CENTERS LAST LONGER 
when HARD FACED with 


CoLMONOY 


Hard Surfacing Alloys and Overlay Metals 





The un- 


Note the 


vital wearing parts in the machine tool industry. 
Mild steel parts coated with COLOMONY alloys 
wear from 3 to 10 times as long as new parts 
made of high alloy steel. 


WRITE TODAY 
Learn about COLMONOY and what it is doing to 


conserve vital metals. 


WALL-COLMONOY CORP. 


720 FISHER BLDG., DETROIT, MICH. 


Branch Offices at NEW YORK CITY, BLASDELL, N. Y., CHICAGO, TULSA, WHITTIER, CALIF. 








OTHER BRANCHES IN CANADA 








may be varied. For example, a soft wheel 
may be made to act more like a hard one 
by increasing its speed. 

Stainless steel fusion welds should first 
be rough ground with a No. 24 or 32 grit 
rubber or bakelite bonded wheel with a 
peripheral speed of 9000 ft./min. since 
these wheels cut much faster than ordinary 
emery wheels and do not load up. The 
next wheel should be cotton, fairly soft, 
set up with glue and No. 80 abrasive, and 
used dry. This abrasive should be fol- 
lowed with No. 100 or 120, used on 
cotton wheels, but with the cutting surface 
greased to prevent scratches. Peripheral 
speed for all three cotton wheels should 
be 6000-7000 ft./min. 


In polishing aluminum welds, too-coarse 
abrasives should not be used as it will 
take too long to eliminate the scratches if 
the weld must be polished. The direction 
of the strokes should be changed when 
changing from one size of abrasive to the 
next finer. A felt wheel with No. 180 
abrasive gives a much better finish than a 
cotton buff. 


The use of plenty of grease on all 
aluminum polishing gives a much better 
finish and prevents drag marks on the 
metal. Tripoli or dry lime or white “‘dia- 
mond” compound on the buffing wheel 
should be used for the final finish. Rouge 
base polishing compounds should not be 
used as they give the aluminum a reddish 
tinge. 


—A. J. T. Eyles, Sheet Metal Ind., 
Vol. 16, July 1942, pp. 1039-1040. 
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Flash Butt Welding of 
Chrome-Moly Steel 


Condensed from “Sheet Metal Industries’ 


In flash butt welding, an arc is created 
between the two parts to be joined and 
is maintained by steadily moving the pieces 
together as the edges are ‘‘flashed off” un- 
til the steel! immediately behind the molten 
surface is in a plastic condition. Then the 
current is cut off as an upset action sud- 
denly butts the parts together so that the 
molten steel is extruded to the edges of the 
joint forming a ring. 

This procedure has been used in the 
automotive industry for some time because 
of the low cost, high rate of préduction 
and excellent weld properties, but its use 
for chromium-molybdenum steel is still in 
the development stage. Since chrome-moly 
steel is air hardening, preheating may be 
necessary and can be done electrically or 
in a gas furnace. About 1200 deg. F. is 
required to give a nearly uniform hardness 
across the weld. 

A somewhat higher upset pressure is, re- 
quired for chrome-moly than for mild steel 
as a result of the lower thermal conduc- 
tivity, marrower plastic range, and greater 
hot compressive strength of the alloy steel. 
Chromium and molybdenum both tend to 
form oxide inclusions in the weld so the 
impact must have sufficient force to exclude 
all traces of oxidized molten metal; per- 
haps 25% greater impact is necessary than 
for mild steel. 





-— 


In many cases, normalizing or heat treat- 
ing after welding is not necessary, espec ally 
if the part has been preheated. As a re- 


sult of these different properties of 
chrome-moly steel, welding practice for this 
gtade must incorporate a relatively long 


flash burn-off period and a large upset at 
heavy pressure. 

Destructive testing of many samples in- 
dicated that 100% of the parent metal 
strength can be achieved if necessary and 
that the joint strength is more than suf- 
ficient to take care of the maximum stress 
even though infrequent pin-holes may oc 
cur when a light flash procedure is used. 

The secondary voltage should not be 
more than 8-9 volts as otherwise deep blow 
holes are formed which are not forged 
up during the upset. Full hard cold 
rolled copper is preferable to cast copper 
for the welding dies. 

The flash is quite hard and shows little 
or no response to annealing. However, 
tolerances of +0.010 in. can be consis- 
tently produced without subsequent ma- 
chining. Production speeds of 200-350 
welds per hour with one operator on an 
automatic welder are not unusual. 

No other welding method presents such 
low unit costs because the principal item 
is labor with power and maintenance ¢x- 
pense negligible. In the aircraft industry, 
a flash weld is the only type which at 
present can be used in tension, such as on 


aircraft tie rods. 
—W. Stuart Evans and V. V. Netchvolodoff, 
Sheet Metal Ind., Vol. 16, uly 
1942, pp. 1025-1030; 1033. 
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Photo courtesy Thompson Aircraft Products Co, 


THOMPSON PRODUCTS 
INSTALLS “GLOBAR” 


for precision heat treatment of aircraft parts 


\ HEN Thompson Products Company, Inc., 

of Cleveland, wanted new heat treating 
equipment for aircraft parts, they ordered fur- 
naces equipped with Globar Brand High Tem- 
perature Electric Heating Elements. 


6s 


are 
now in operation at our new Aircraft Products 
subsidiary plant and the main Thompson plant.” 
Like other satisfied users, Thompson chose 
“Globar” and electric heat for its clean depend- 
able heat at temperatures up to 2750°F. .. . for 
its absence of unwanted gases, permitting ac- 
curate control of special furnace chamber atmos- 


“Several furnaces,” the company reports, 





Globar Division 


pheres . . . and for its extremely accurate tem- 


perature control. 


There is plenty of evidence to prove that with 
“Globar’’-equipped furnaces, you can completely 
eliminate rejects due to faulty heating. They can 
be operated without shut-down for element re- 


placement. 


With the war effort demanding constantly in- 
creased production and higher standards of 
quality, “Globar” accuracy becomes more and 
more important. We'll welcome an opportunity 


to prove that “Globar” can do a job for you! 





THE CARBORUNDUM COMPANY ® NIAGARA FALLS, N.Y. 


REG. U.S. PAT. OFF. 


(Carborundum and Globar are registered trade-marks of and indicate manufacture by The Carborundum Company) 


SEPTEMBER, 


1942 
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Ordnance Redesign Saves Materials 


Condensed from “Product Engineering” 


The greatest program of design and re- 
design in the history of the United States 
is now in full progress, chiefly of course 
in the production of war materials. By far 
the majority of redesigns results from 
scarcity of basic raw materials. 

Army and Navy ordnance departments 
are sometimes criticized because of ap- 
parent ultra-conservatism in making 
changes in standard equipment. This is 
largely because it sometimes takes years 
to prove certain equipment, hence reluc- 
tance to try something else, since costly 
failures, such as gun explosions, might kill 
our OWN gunners. 

However need for conversion as to raw 
materials and redesign of equipment was 
recognized by the Ordnance Department a 
year and a half ago. At first ‘strategic’ 
materials consisted only of aluminum, mag- 
nesium, nickel and zinc. Now have been 
added tin, vanadium, molybdenum, copper, 
tungsten, chromium, high grade zinc, man 
ganese, alloy steel, sheet and strip steel, 
steel plates and others. 

Substitution of steel for brass in cart 
ridge cases will have proved one of t! 
most interesting substitutions in the h 
tory of ordnance. In 1942, 100,000,000 Ii 
of critical copper will have been sav 
in 1943, 591,000,000 Ibs. 

Elimination of rubber in tank tracks 
is another weighty accomplishment, m 
than 85 per cent of former requirements 
having been saved through use of c 
binations of castings, stampings and rolled 
steel special sections. 

Germans used steel cartridge cases in ‘ 1¢ 
first World War and again in this (ut 
probably the empty cases have to be ramn ed 
out, thus being unsuitable for barrage or 
other rapid fire. But our new steel cases 
are as satisfactory as brass and orders 
have been placed with 45 manufacturers. 

“Obturation” (that ballistic property 
whereby a metal cartridge case or siiell 
expands with the initial blast and then 
returns to original size and form) was the 
hardest characteristic to develop in a steel 
case. 

In Europe they first tried making them 
in two or more parts; others tried partly 
brass and partly steel. One idea was scam- 
less steel tubing, to which was flash 
welded a stamped head. Metal in or near 
the weld usually failed. Another Euro- 
pean design was partly closing one end of 
a steel tube, then riveting and spot weld- 
ing it to a flat steel plate, allowing over- 
lap for extraction after firing. A variation 
was to force the partially closed end into 
a brass ring. The hole left was closed 
with a large brass rivet which held the 
primer. But the case burst or failed to 
contract—and stuck. 

Hence the one-piece steel slug finally 
proved successful here. The automotive 
industry had already done deep drawing 
well, such as with the one piece fender. 
Steel quality and heat treatments were the 
answer. 

Yet fender making was not quite right 
for steel cartridge cases. The cartridge 
steel blanks are cupped and drawn in a 
succession of presses and‘ dies with inter- 
mediate annealing. Die design was im- 
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ALUMINUM CASTINGS 


Meeting Today’s Demands 
ssuring Tomorrow’s Needs 


Our battery of modern squeezer 
molding machines is manned by 
skilled workmen with years of ex- 


perience in making castings. Today, 





they are turning out castings with 


speed and precision for victory. ALUMINUM 


Tomorrow, this same skill, plus Twin Plants, CLEVELAND, OHIO 
ric ‘les . seal er ill b x NEW YORK —111 Broadway * DETROIT — Stephenson Bldg. | 
P iceless new experience wi c CHICAGO — 188 W. Randolph LOS ANGELES — 405 5S. Hill | 


; . ANENT MOLD ALUMINUM CASTINGS §& 
available for your peace-time needs. Makers of QUALITY SAND AND PERM 


~ | 


YOU'VE GOT TO SPEAK 
THE LANGUAGE... 


IN PURDY, war 


plants can find an 
organization that 
knows steel prob- 
lems and talks and 
thinks about them 
in the language of 
production. When 
standard materials 
and procedures don’t work out or can’t 
be used, Purdy men are right there with 
practical ideas to get the job done—and 
they can draw on the complete line of 
PLANET drill rod, tool steel, spring steel 
and cold-drawn steel to see it through. 
Tanks, trucks, planes or guns—whatever 
you're making today, if you have a prob- 
lem in steel supply or application, or a 
tough angle that demands extra ingenuity 
in using steel, call on Purdy for quick action. 


A. R. PURDY CO., Inc. 
792 Greenwich St., New York, N.Y. 


PRODUCTION TALK. . PLANET Polished 


Drill Rod is one Purdy product that “talks” 
production language too... Commercial 
grade—1.00 Carbon. Finish ground and 
annealed. For dies, ream- , 

ers, rollers, drills. (Sizes Ee 
from .013 to 2 inches.) All PLANET 
sizes in 3-ft. lengths, many <= of 
sizes in 12-ft. lengths. . 


DIM 


YEE: OA 
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portant. The final result was a steel of 
comparatively simple analysis, cold worked 
with careful annealing throughout. 


Practically all sizes of artillery cases are | 
Against corrosion, | 


now made from steel. 
they are given a special phenolic varnish, 
resistant to the chemicals of the gun pow- 
der, the use of such a case being com- 
paratively short-lived. 


Finally, a steel gun platform has been | 


devised to supplant aluminum, for 90 mm. 
anti-aircraft guns. At first it appeared 
as though steel would delay the period be- 
tween set up and firing by as much as 
5 min. yet today a few seconds are being 
saved over the original aluminum platform 
standard time. 


Lt.-Col. J. H. Frye, Product Engineering, 
Vol. 13, August 1942, pp. 428-431. 


Lead Solders for Copper Tubing 


Condensed from a 
National Bureau of Standards Report 


The results of a previous investigation 
established the fact that 50-50 tin-lead 
alloy and 95-5 tin-antimony alloy are sat- 
isfactory for use in soldered sleeve joints 
in copper tubing, provided the service tem- 
perature does mot exceed 250 deg. F. 
The 50-50 tin-lead solder meets the needs 
of general domestic plumbing satisfactorily, 
and the 95-5 tin-antimony solder can be 
used in applications where higher strengths 
are necessary or where the presence of lead 
is not desired. 

The present investigation supplemented 
the previous one, the principal aim being 
the finding of a solder satisfactory for con- 
tinuous service at temperatures above 250 
deg. F. Lead-base alloys of the following 
typical compositions were used: 95-5 lead- 
tin; 60-39-1 lead-tin-antimony; 95.3-4.7 
lead-silver; 97.2-2.8 lead-silver; 85.4-14.3- 
0.3 lead-cadmium-zinc; 82-17.5-0.5 lead-cad- 
mium-zinc; and high-purity lead. 

The types of specimens and the testing 
procedures used were essentially identical 
with those of the previous investigation. 
Short-time tensile tests at room tempera- 
ture and long-time continuous tensile-load- 
ing tests at temperatures ranging from 
room temperature 85 deg. F. to 325 deg. 
F. were carried out. Results of the latter 
type of test constitute a very important 
index of the merits of soft-soldered sleeve 
joints under service conditions at various 
temperatures. 





BEARINGS 
fand User: of 


Information concerning the tendency to- | 


the 


result 


“bond” 
of 


ward deterioration of 
soldered joint as a 


of a | 
structural | 


changes at elevated temperatures is neces- | 


sary in establishing a complete criterion 
for the evaluation of the permanence of 
soldered joints under service conditions in- 
volving elevated temperature. All of the 
solders that contained tin showed a ten- 
dency toward deterioration (weakening) 
of the bond, on long-continued exposure 
to temperatures above 250 deg. F. , 
This tendency was not observed in any 
of the joints made with lead-base (tin- 
free) solders. The maximum temperature 
recommended for joints made with solders 
containing tin, is therefore, 250 deg. F. 
Within the shear-stress limitations given, 
lead-silver solders and lead-cadmium-zinc 
solders of the typical compositions tested 
can be used with satisfaction at tempera- 
tures up to 325 deg. F., although dif- 
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TIN 
BABBITT.. 


We opper Our 


Low Tin 
Graphitized 
Anti Friction 

Alloy 


GRAC 


Graphitized accord- 
ing to our special pro- 
cess which allows re- 
melting without im- 
pairing physical prop- 
erties, gives better lub- 
rication and higher 
anti-friction qualities. 





GRAPHITIZED 
ALLOYS CORP. 


1l West 42 St. 
New York, N. Y. 
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RE (R Heat Treatment of 


MAGNESIUM ALLOYS 
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DESPATCH 
FURNACES | 
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OU will more than make speci- 

fications for tensile strength 
and elongation when the heat treat- 
ing formulae can be followed with 
laboratory accuracy. 


The fact that such close control 
is maintained in all Despatch forced 
convection furnaces, is an impor- 
tant reason why leading magnesium 
and aluminum alloy fabricators 
have chosen Despatch designs for 
their pot type, batch type and con- 
tinuous conveyor type furnaces, 


These furnaces speed up output 
considerably by faster processing 
and new methods for handling 
more material. 


WIRE OR PHONE .. . A Despatch engi- 
neer will visit you promptly. He can recom- 
mend the right Despatch furnace to fit your 


ALARA 
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Callite contacts in Connecticut _Tele- 
phone & Electric Corporation’s field 
telephones are serving democracy’s 
allies on far-flung battlefronts. These Signal Corps handsets, de- 
signed to meet the gruelling test of modern war, employ Callite 
palladium contacts in their lever switches, button switches and 
hand-ringing generators. Said one hard-fighting general: “They're 
good; they’re excellent!” 



























Small wonder that this manufacturer — primarily concerned with 
stamina, dependability and other firing-line essentials — turned to 
Callite for the ultimate in contact performance. For Callite’s pre- 
cision standards, based on 20 years’ intensive experience, assure 
the all-around quality demanded in critical contact applications. 
If precision design, uniformity and durability rank high among 
your requirements, be sure to specify Callite contacts. 




















Callite Tungsten Corporation, 547 - 39th St., Union City, 
N. J. Branch offices: Chicago, Cleveland. Cable: “Callites”’. 


CALLITE 











ficulty may be experienced in “sweat” sol. 
dering, as in making sleeve joints, with 
the alloys 97.5-2.5 lead-silver and 82-17.5. 
0.5 lead-cadmium-zinc, which are close to 
the eutectic in their composition and there. 
fore remain molten over a relatively very 
short temperature interval. From the 
standpoint of ease of application, the lead- 
cadmium-zinc solders are somewhat su- 
perior to the lead-silver solders. 

The use of lead as a commercial solder 
is limited by the difficult technique re. 
quired in its application. 

—A. R. Maupin & W. H. Swanger, 


Report No. BMS83, Nat’l. Bur. 
Standards, May 5, 1942. 


Plywood Planes a la Vidal 


Condensed from 
“Automotive and Aviation Industries’ 


A new process for the manufacture of 
aircraft and other parts from plastic-bond. 
ed plywood has been developed by the 
Vidal Research Corp., Camden, N. J. The 
inventor is Eugene Vidal, formerly director 
of aeronautics, Department of Commerce, 

A shell of plywood veneer, in three suc- 
cessive layers, with the grain running in 
different directions, is built upon wooden 
forms. Each strip of plywood is secured 
by staples. The built up article is en- 
closed in an airtight bag and the air is 
exhausted so that the treated fabric of 
the bag is applied to the structure with 
uniform pressure. Subjection to heat and 


pressure in an autoclave softens the p'astic 
and welds all parts into a single mass. 
The molds are made of soft wo to 


prevent swelling and distortion an. the 
bags of rubberized fabrics to avoid cra king 
and tearing. 

The temperature in the autocl: is 
about 240 deg. F. and the pressure : nges 
from 20 Ibs. per sq. in. upward. The 
pressure is uniformly distributed ov: the 


entire surface. This is necessary ply- 
wood does not possess the same flow char- 
acteristics as soft metal sheets, whic! can 


be molded with uneven pressure by rigid 
dies. 

Fuselage and wings are made in two 
parts and ‘welded’ together, by means 
of low temperature plastics. Wings are 
secured to the fuselage by mechanical 
means. Complete planes of the smaller 
type including a Summit of 75 hp. and 
a Langley have been built. The former 
is said to have shown greater maximum 
speed than that of conventional construc- 
tion. 

The Vidal Research Corp. will not man- 
ufacture, but will license manufacturers to 
use the process. It is said that the Uni- 
versal Molded Products Corp. has already 
shipped thousands of bomber parts made 
by this process. The Allied Aircraft Corp. 
is working on a large transport glider. 

The Vidal process can be used for fabri- 
cation of many other articles. Station 
wagon bodies, pleasure boats, special boats 
for the government, and a detachable fuel 
tank for airplanes, have been made. 

The equipment neede] is very simple. 
Allied Aviation Corp. is curing a new type 
of ski and small sleds made of the mate 
rial in pressure tanks formerly used im @ 
tire factory. “ag 

—P. M. Heldt, Automotive & Aviation 
Industries, Vol. 87, July 15, 1942, 
pp. 28, 29, 68 
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¢ REAT engines speed the destroyer to its destination 
J... thousands of pounds of high explosive hurtle 
from its torpedo tubes toward the chosen target. Yet 
both engines and torpedoes are completely dependent 
upon instruments of control for their effectiveness. 

Control is the critical factor...not only on the 
military front but on the production front as well. 
That is why the Lebanon Steel Foundry (producers 
of castings that will help bring victory in major 
battles) exercises strict control at every possible pro- 
duction point. 

Vital to this control are operations in Lebanon’s 
Molding Department. . . the department that is the key- 
stone of foundry practice. Every care is taken with 
each step of both floor molding and machine molding. 
The skill of experienced molders is supplemented by 
mechanical controls at many points. Dry sand, green 
sand and Swiss Chamotte are strictly controlled to pre- 
cisely the correct degree of physical requirements. 
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This insistence on control is the premium that 
Lebanon pays for the exceptional quality of Circle © 
Castings .. . the quality that may mean the difference 
between success and failure for American military 
equipment. That’s why Circle © Castings are specified 
by such conscientious production leaders as Worth- 
ington and Shepard Niles. 


Lebanon metallurgists have had close contact with war production 
requirements since the beginning. Their experience in solving today’s 
type of industrial problems is available to interested organizations. 


LEBANON STEEL FOUNDRY - LEBANON, PENNA. 


ORIGINAL AMERICAN LICENSEE GEORGE FISCHER (swiss CHAMOTTE) METHOO 
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Platinum Metals in Wartime 


Condensed from 
“Mining and Metallurgy’ 


Of 14 outstanding properties of plat- 
inum and its associates, palladium, iridium, 
rhodium, osmium and ruthenium, three 
deal with chemical applications—catalytic 
activity, resistance to corrosion and resis- 
tance to oxidation at elevated temperatures, 
coupled with resistance to molten oxides 
and silicates. 

Ranking first in wartime importance is 
production of nitric acid by oxidation of a 
mixture of synthetic ammonia and air by 
passing it red-hot rhodium-plat- 
inum Ammonia is 


through 


alloy gauze. easily 





HAVE APPETITES... 
but they starve on Durco Alloys 


burned, yielding nitrogen in the form of 
nitrous oxide through platinum as a caty- 
lyst, 99 per cent efficient. With one troy 
ounce of the alloy 1,000,000 Ibs. of nitric 
acid is produced. 

Finely divided platinum supported by as- 
bestos, magnesium sulphate or silica gel 
is a catalyst used in manufacture of sul- 
phuric acid by oxidation of sulphuric di- 
oxide to sulphur tri-oxide. Platinum is 
preferred because of its activity over a 
wide temperature range, high overload 
capacity and behavior with gases of high 
sulphur dioxide content. 

Palladium and platinum are 
for hydrogenation and 


excellent 
dehydrogenation, 


used for making organic products, includ- 








Products made of the Durco Alloys—Duriron, 
Durichlor, Durimet “T’ and Durimet “20”°— 


aren't afraid to expose themselves to even the 
hungriest acids. 


Every Durco product is inherently corrosion- 
resistant. It's the same metallurgically inside 
and out. It is not a lining or coating; it's uni- 
formly wear-resistant and corrosion-resistant, 
all the way through. 


The people who use Durco Products are not 
strangers to acid corrosion. They are the lead- 
ers in every industry. 


Durco alloys have been made into so many 
different forms of equipment and used in so 
many kinds of industries, that their perform- 
ance data furnish a very valuable guide to 


almost any corrosive condition. 


These data 


give a reasonable answer to new and untried 


processes. 


If you are working on new synthetics or on 





rosion. 


new processes, this information is available to 
you. You will find the Technical Men repre- 
senting The Duriron Company able to give you 
the substance of thirty years’ specialization in 
making alloys and products for combating cor- 





The DURIRON COMPANY, Inc. Dayton Ohio. 
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ing vitamin adjuncts. Ruthenium has been 
used in synthesis of long-chain hydrocar- 
bons and osmium tetroxide is an effective 
hydroxylation catalyst. Palladium permits 
rapid and selective diffusion of hydrogen, 
useful for furnace atmospheres. 

Pure platinum is used as: the anode in 
making many “‘per’’ salts. Platinum and 
iridium-platinum are suitable for insolu- 
ble anodes in electroplating and recovery 
of metals from waste solutions. 

Availability of these metals in clad 
form permits economical constructions. 
Another use of platinum is as frangible 
or bursting disks for pressure vessels apt 
to explode. Platinum clad sheets, pipe, 
rod and lined reaction vessels are avail- 
able in many sizes with the working sur- 
face covered with a platinum layer from 
0.002 to 0.005 in. thick. 

A spectacular recent achievement has 
been the production of fiber glass as in- 
sulation for copper wire. The molten 
glass passes through platinum nozzles. 
Other metals would melt in the glass. 
The rayon industry uses platinum-gold and 
thodium-platinum alloys similarly, the 
viscose being forced through spinnerets, 
each having a face Y in. diam., with 40 
to 60 holes, 0.003 in. in diam. (size of 
human hair). 

Electrical applications of the platinum 
group are based on resistance to tarnish- 
ing by oxidation or sulphidation, resistance 
to spark erosion, their high melting tem- 
peratures and good mechanical properties. 
Palladium is good for contacts of icle- 
phone relays. Platinum pure or combined 
with ruthenium or iridium, are used for 
contacts in voltage regulators, thermostats 
and relays and for high tension magn: tos 
in aircraft. Spark plugs with platinum.-al- 
loy electrodes are used extensively in his 
war. 

Platinum electrical fuses will glow «t a 
few thousandths of an ampere. They are 
used for detonating explosives. 

The platinum group is versatile and 
can shine as jewelry or can put its shoul- 
der to the wheel and perform a whole 
gamut of useful chores beyond the ability 


of lesser metals. 
—E. M. Wise, Mining and Metallurgy, 
Vol. 23, August 1942, pp. 421-425. 


Substitutes for Tin Plate 


Condensed from 
"Iron and Steel Engineer” 


Tin coating on plates, and fabricated 
into cans, generally serves four main puf- 
poses: Provides protection on the outside 
against rusting in storage, gives protec 
tion on the inside against corrosion 
contents, maintains the original clarity and 
flavor of the contents, and permits solder 
ing at mass production rates. a 

Most tin plate is made by hot-dipping. 
Electrodeposition of tin has been expeft- 
mented with but data are limited and aay 
way, scarce tin must still be used. An 
electrogalvanized product might do for non- 
food containers but zinc is scarce and has 
poor soldering properties. Silver woul 
cost 28 cents per square ft. based om 
usual tin thickness. 

Corronizing (a composite coating of 
nickel and zinc or nickel and tin) or other 
combinations might do, but these are usu- 
ally critical metals. When using 
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DIE CAST BOUCHONS FOR 
HAND GRENADES 





The bouchon is “the business end™ of a grenade. 


The well-known fragmentation “pineapples” which served our 
fighting men so well in World War I are equipped, in this war, 
with ZINC Alloy Die Cast bouchons. This part is particularly 
well adapted to die casting production because in its detail it 


— constitutes a rather tricky design and, as a die casting, it can be 
turne’ out at high speed with practically no machining. 
The three steps in the above illustration show (1) the die cast 


= bou (2) the bouchon with the booster assembled at the 
Mm botto.. and with the spring firing cap at the top (3) a complete 
m grenade with the release handle and the release ring-pin assembled 
mm to the bouchon. 

As shown in the inset, the soldier first removes the pin by 


pullins the ring (in this case with his teeth). This permits the 
release handle to fly off when the grenade is thrown, springing the 
firit p to its charge in the bouchon and thence through the 
booster to the deadly T.N.T. 


TAPPED BOSSES PROVIDE 
STRENGTH 


In designing a part for production by die casting it should be 
remembered that tapped bosses are stronger than threaded studs 
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Tapped bosses are always preferable, and often as economical as threaded studs. 











ALLOY POT 


A publication issued for many years by Tue New Jersey Zinc Company to report on 
trefids and accomplishments in the field of die castings. Title Reg. U.S. Pat. Off ; 
i 
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(because external threads cause a notch effect in case of shock loads). ©] 

With tapped bosses, however, the precaution must be taken } 
to allow 1%” at the bottom for chip clearance (see drawing). | 
Failure to provide this clearance in any one boss may add as much | 
as 5% to the cost of the casting, through frequent tap breakage. § 
In addition, a tapped hole should be counter sunk 1/32” larger | 
than the thread for ease of tapping an assembly. 

For other hints on good die casting design practice, write to | 
us—on your company letterhead—for a copy of the booklet | 
“Designing for Die Casting.” | 


ZINC ALLOY DIE CASTINGS | 
VS. SAND CASTINGS 


In the redesigning of many products, die castings have been adopt- 
ed to serve where sand castings were previously employed. The 
reason for this conversion is usually one of simple arithmetic. 

Shown below are eight sand-casting-to-die-casting conversions 
of parts for a navigation training device used in the aviation field. 
The sand castings, at the background in each case, cost $8.44 | | 
for a set of eight. The ZINC Alloy Die Castings, foreground, cost 
$3.43 a set. In addition, it cost $33.64 to machine the sand castings | 
and only $14.15 to machine the die castings. Thus the total saving | 
on the redesign of the eight castings effected a total saving of | 
$24.50 a set. 












Design complexity was achieved by die casting, largely eliminating machining 
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plate with lacquer or enamel coating, siz- 
ing or lacquering must be done immediate- 
ly as any incipient rust will grow under 
the subsequent enameling. 

Oiling of plate provides only a nom- 
inal protection until decorated. Wool oil 
affords only limited protection. Certain 
other oils give a fair measure of protec- 
tion. Lithographing or lacquering supplies 
only a nominal amount of surface pro- 
tection, though incipient rust pitting is a 
threat. 

Enameling of black plate has shown some 
promise but is not the final answer. 
There are three main problems: Rust pro- 
tection before coating must be provided, 
underflm corrosion must be eliminated and 


Sheet 


enamel adhesion must be good. 
Bonderizing and phosphoric acid treat- 
ment have given best results, with the 
former better for sanitary cans. Bonderiz- 
ing must be followed by lacquering. This 
combination meets fairly well requirements 
outlined in the previous paragraph. How- 
ever elaborate equipment is needed for 
bonderizing and it must be lacquered on 
both sides. Moreover it can’t be soldered 
and may be limited to end stock. 
Phosphoric acid is less satisfactory than 
bonderizing. Phosphates, chromates and 
borates, and combinations, either lack rust 
prevention or lacquer adhesion properties. 
Oxide films must be oiled and are doubt- 
ful. Stainless or clad steel are impractical 
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BEARINGS 





for Economy 





long bearing life . 


@ Low in cost ... high in efficiency... 


. ample resistance to 


pounding, shock or impact. These are chief 


characteristics of Sheet Metal Bearings. 


If you can use thin wall sleeve bearings, 


NEW! 


Sleeve Bearing Data 
Sheets for your file 
folder. Contain a 
wealth of valuable in- 
formation for all users 
of bearings. Write for 
your FREE copy. 


it will pay you to investigate the possibilities 
of this type. Johnson can fill your needs 
with a variety of materials—plain bronze, 
graphited bronze, steel and babbitt or steel 
and bronze. There are no limitations to size 
or quantity. Each and every bearing will 
be absolutely uniform in size, in thickness 


and in tolerances. 


Why not check the bearing applications 


in your product—now? Ourengineersand , 
metallurgists will gladly assist you in de- 


termining your needs—without obligation. 






JOHNSON BRONZE 


Sleeve BEARING HEADQUARTERS 
769 S. MILL STREET - NEW CASTLE, PA. 








because of critical metals involved. Enam- 
eled sheet of the vitreous type involves high 
temperature and involved handling. Glass 
containers are heavy and expose the prod- 
uct to light. 


In conclusion, no “perfect’’ substitute 
for tin has yet been devised and the pub. 
lic must knuckle down to lower stand- 
ards, for the time being, at least. 


C. E. Brown, Jron and Steel Engineer, 
Vol. 19, July 1942, pp. 30-37, 74. 


Replacing Steel with Cast Iron 


Condensed from a pape r for 
the Institute of British Foundrymen 


Stress is laid on what advantage en 
gineers have so far taken of revolutiona: 
developments in the manufacture and e: 
gineering properties of cast iron. TI 
first part of the paper features instance 
of replacement of steel castings by high 
test iron. 

The second portion of the paper describes 
how the small iron-founder, in many cases 
still untouched by these developments, can 
proceed to make high-test iron. The third 
section discusses the latest trends and pro! 
able future developments in the high-t 
iron field. 


High speed Diesel and gasoline engi: 


S 


are now fitted with cast iron cranksh 
Before Ford fit 
his mis-named cast iron (actually hy; 
eutectoid cast steel) crankshafts to iis 
standard car models, many American m 


Sf 


as a matter of course. 


facturers had been using high streneth 
gray iron crankshafts for refrigerators 
similar machinery, but kept the matte 

cret because of public prejudice ag. ist 


cast iron. 

High test iron is being extensively d 
for spindles; a 45-ft. by 15-ft. solid © or- 
ing bar made of cast iron, which rep! -ed 
a costly steel forging is illustrated. It 
has been found possible with spindle. of 
Meehanite, for example, to operate la: es, 
milling machines, etc., at a much fy: her 
speed, utilizing the remarkable prope:ties 
of carbide cutting tools to their fullest ad- 
vantage on account of the vibration-absorp- 
tion properties of cast iron. 

A horizontal boring machine main spindle 
neck bearing made from a typical good 
grade of gray iron is also shown. This 
revolves in a bronze bushing, and the bear- 
ing qualities of the combination are ex- 
cellent. Apart from its tensile properties, 
this iron has excellent machinability, taking 
a fine finish even when extended to fine 
screw cutting on heavy sections. 


In one type of horizontal boring ma- 
chine, the main traverse rack and column- 
rotating rack of which, formerly made io 
0.4 per cent carbon steel, were replaced 
by high-tensile gray iron having a tensile 
strength of 55,000 Ibs. per sq. in. In amt 
other case—a heavy high-speed planing ma- 
chine—the main table rack and tool clapper 
boxes, formerly of steel, are now made of 
gray iron. 

In the case of the replacement of steel 
gearing the improvements in gear-cutting 
methods have greatly helped, and the 
“quietness” in operation of high test cast 
iron gears is now an accepted fact. Among 
the other substitutions mentioned are hy- 
draulic pump bodies, connecting rods and 
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Laboratory Vital to Production 
of High Quality Copper Alloys 





Research and Development Have Assumed Utmost Importance 
In Meeting Customers’ Needs, Producing Better Alloys 





The words “laboratory control’ are quite 
familiar to customers of the Bridgeport Brass 
Company today, yet only fifty years ago 


there was no such thing as laboratory con- 
trol of metallurgical production. 

hen a customer used to send in a sample 
for duplication, the Mill Superintendent in- 
q i what the material was to be used for. 
H essed at its composition by scratching 
t irface and studying its color and tried 
t lige its degree of softness or hardness, 
‘ case may have been, by flexing the 
§ le between his fingers. He then took 
r to the casting shop and instructed the 
C r to make up the material, in accord- 


vith the caster’s best judgment. 


“Hit or Miss’ Method 


er a sample lot was processed and sent 


to the customer, the salesman inquired 
wi ther or not the material was entirely 
S ictory. If it was necessary to change 
the alloy or temper, this was done until 
word was received from the customer that 
the correct material had been evolved. The 
c then secretly recorded the satisfactory 
n ire and from that time on changes 
would not be permitted under any circum- 
stances. In this way, every customer re- 
ceived special material which meant that 
there were a large number of individual 


alloys, each named according to its appli- 
cations. Such mixtures as clock brass, button 


brass, eyelet brass, shoe hook brass and 
hinge brass were developed. 

The chemist entered the brass business 
about 1890. His duties began with analyzing 
the customers’ samples and instructing the 
caster as to the mixture. He was able eventu- 
ally to classify the various mixtures and thus 
standard alloys were gradually established. 
The chemist also analyzed the scrap which 
went into the melt and thereby put himself 
in a better position to keep the alloys 
under control. 

Gradually testing instruments such as the 
tensile machine, scleroscope and Brinnel 
were adopted to help determine the physical 
properties and related tempers of incoming 
samples. With the establishment of definite 
customer specifications, it also became nec- 
essary to test the finished product. In this 
way the chemist, now developed into a 
metallurgist, took over the scientific end of 
the brass business. Pyrometers for measur- 
ing the temperatures of furnaces for anneal- 
ing and melting metals and the metallurgical 
microscope for studying metal structures 
were added to his instruments, thus enabling 
him to supervise the technical side of proc- 
essing brass mill products. 


Bridgeport’s Laboratory 


The brass industry owes much to the 
metallurgist because it was he who put it on 
a scientific basis. In Bridgeport, the Metal- 





New alloys have their beginnings in the laboratory where they are cast, processed and tested to learn their 
Properties before they are accepted for regular production. Above are shown a miniature electric casting 
furnace and rolling mill in Bridgeport’s laboratory. 


| 








lurgical Department is considered just as 
essential as the most important operating 
departments in the company. Chemical 
analyses of all incoming raw materials which 
are used in making brass—such as copper, 
zinc, scrap and fluxes—are made by a com 

pletely equipped and organized department. 
Spectrographic analyses are made to detect 
the small amounts of elements detrimental 
to processing and to ascertain the presence 
of those minute quantities of elements which 
serve to improve the alloys. Cast samples 
are analyzed to make sure that castings are 
“on mixture.’ After castings have been 
processed in the mill, further checks are 
made on the finished products to make 
certain that they meet customers’ specifica 

tions. All of this work is part of the constant 
effort exerted by Bridgeport to maintain the 





The Rockwell hardness testing of finished materials 
is part of Bridgeport’s careful check-up on produc- 
tion to meet customers’ specifications. 


uniformity and high quality of its products. 

The physical testing laboratory performs 
a wide variety of tests for grain size, hard- 
ness, tensile strength or electrical conduc- 
tivity, depending upon what properties are 
required to meet the customers’ needs. 

The laboratory also acts in a maintenance 
capacity by regularly checking the analysis 
of various pickling and plating solutions to 
see that they are maintained to standard 
strengths for satisfactory operation. 


Research and Development 


Probably the most important and valu- 
able activities of the laboratory are the re- 
search and development departments. Here 
new alloys and products are brought out and 
the properties of standard alloys and the 
methods of processing improved. Countless 
tests are also carried out to accurately de- 
termine such factors as corrosion resistance, 
season and corrosion cracking, fire cracking, 
creep under stress, fatigue stress, gas con- 
tent, cold and hot forgeability, machineabil- 
ity, etc. 

A group of men especially trained in 
tracing down the causes of troubles en- 
countered in processing and fabricating ma- 
terials consult with the production people 


(Continued on page 2, column 2) 
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ALLOYS OF COPPER 


This is the thirty-seventh of a series of articles 
on the properties and uses of the copper alloys. 





COPPER ALLOYS FOR 
CATENARY CONSTRUCTION 


Practically all systems of electric trans- 
portation, as constructed at present, require 
a combination of contact wires and support- 
ing structures to quickly and efficiently feed 
current to the operating motors without in- 
terfering with the fast moving equipment. 

The overhead contact system has proven 
safer and more dependable, especially where 
the right of way cannot be completely pro- 
tected. In the case of electrified street rail- 
ways, the trolley or contact wire is supported 
from cross-span wires strung from poles 
along one or both sides of the street about 
one hundred to one hundred and ten feet 
apart. Between supports, the wire necessarily 
sags, depending upon the length of span, 
temperature and tension. Trolley coach over- 
head consists of a positive and negative wire 
suspended about twenty-four inches apart 
but carefully insulated from each other. The 
direct suspension systems described above 
are satisfactory for low or moderate speeds. 
Some of the difficulties brought about by 
excessive sag, however, can be alleviated by 
maintaining high tensions, such as are pos- 
sible with high conductivity bronze wire. 

For high speed operation such as is re- 
quired by electrified railroads or interurban 
lines, the catenary system generally consists 
of a contact wire (trolley wire) suspended 
by means of clips and hanger rods from a 
messenger wire which in turn is supported 
from cross-span structures. By making the 
hanger rods of variable lengths, the contact 
wire lies in a plane parallel to the track. 
Grooved contact wire is used because it can 
be gripped from above so the clips and ears 
will not interfere with the current collector. 
Here we virtually have a suspended over- 
head track. 

Materials suitable for catenary construc- 
tion must possess the following properties: 
high electrical conductivity, great strength, 
toughness, and resistance to corrosion from 
the elements. 

Bridgeport’s Phono-Electric alloys— pure 
copper alloyed with small amounts of tin, 
cadmium, aluminum, etc., have been de- 
veloped for electric transportation during 
the past fifty years. Despite the fact that 
they were primarily developed for this pur- 
pose, it was found that their properties are 
suitable for other engineering and fabricating 
applications. These alloys will be described 
in this column in subsequent issues of the 
Copper ALLoy BULLETIN. 











Laboratory Control 


(Continued from page 1, column 3) 


to help solve their difficulties. This generally 
results in the development of better and 
more economical ways of doing things, in the 
reduction of waste, and in the improvement 
of quality. 

Another group of laboratory people devote 
their entire time to tne Sales Department 
and customer service. They see all orders 
and enter instructions to insure material 
which will give the best results in service. 
They also supply the customer with tech- 
nical advice when requested, and help him 
to select the alloy and temper for greatest 
economy and efficiency. 

The success of Bridgeport’s laboratory 
control is based upon the fullest cooperation 
with every member of the company’s organ- 
ization. They recognize the advantage and 
benefits of technical knowledge and control 
so necessary for maintaining the highest 
quality standards in the industry. 





Memos on Brass—No. 32 


Progressive machine operations offer 
both speed and economy to the fab- 
ricator of small brass parts. Not only 
do rapid sequence of steps on the 
machine cut down the time factor, 
but this type of operation may elimi- 
nate the need of an intermediate 
anneal, as the metal is formed by 
more gradual stages than when 
single operations are employed. 
However, satisfactory results from 
progressive operations depend upon 
correct selection and careful control 
of the properties of the original brass 
strip. Care must be taken to see that 
the metal is correctly annealed to 
withstand the forming operations or 
it will tend to crack during fabrica- 
tion. Bridgeport is exceptionally well 
equipped to study the requirements 
of specific forming jobs and to supply 
brass of the necessary characteristics. 











New Marking Machine 


A new hand-operated marking machine 
that is said to do 650 or more shell noses per 
hour has been developed for fabricators of 
war materials. The maker claims it has been 
used successfully for marking brass parts as 
well as steel, aluminum and zinc. 














NEW DEVELOPMENTS 














An all-steel drill press vise is announced 
which is provided with a screw having square 
threads which operate against a bronze thrust 
bushing. It is designed so that work can be 
drilled completely through without injury to 
the vise. The vise is made in two sizes—one 
with a 5%-inch opening and ears for fastening 
to the faceplate and another with a 3-inch 
opening without ears. (No. 360) 


A temporary coating is offered to reduce re- 
jects due to rust, scratches and fingermarks on 
metal, ceramic and other highly polished sur- 
faces. This liquid has a plastic base and is 
sprayed, brushed, dipped or roller coated. It is 
said to leave a flexible, transparent coating 
which can be removed by lifting one edge and 
peeling, then returned and reduced to liquid 
to be used again. (No. 361) 


A precision level has been developed which 
will detect a variation of as little as .0025” per 
foot. Graduation ines, each representing .0005” 
per foot form squares about a circular bubble, 
thus allowing the operator to detect amount of 
variation from level in any direction. Four screws 
in the base provide adjustment for the glass 
assembly and the bearing surfaces are lapped 
by optical methods. (No. 362) 


Plastic spacing collars are offered for milling 
machine arbors in ten thicknesses from 0.00! to 
0.020 inches with hole diameters up to two 
inches. They are each made in different colors 
to speed up identification and eliminate time 
lost in micrometer calipering. (No. 463) 


A multiple-angle drill has been develo ed 
which features a drilling head which can be set 
at any angle through 360 degrees and can be 
swiveled in two planes. The design is said to iid 
the fingers of the operator’s hand to be clos: to 
the point of application. The drill weighs 2'% 
pounds and is about 8 inches long when se: for 
drilling in a direction parallel to the center | ne. 
The chuck accommodates a '4-inch drill.(No. 264) 


A radius dresser for surface grinders is ofi red 
which is said to provide for dressing the gr ‘nd- 
ing wheel for different radii and also for : adii 
where a clearance angle on the radius isinvo! ved. 
The wheel guard does not have to be rem. ved 
when dresser is used. The diamond is set by 
simply measuring with the micrometer from 
top of hood to bottom of arm. (No. 365) 


A stop countersink with ball thrust bearing 
to take up shocks has been introduced. The 
drive shaft runs in a bronze sleeve which with 
the thrust bearing is said to insure accuracy and 
long tool life. It is hand adjusted for fast and 
easy cutting with the desired adjustment se- 
curely locked. This countersink is available in 
7/16” and %”’ cutter sizes, from 78° to 110°. 

(No. 366) 


This column lists items manufactured 
or developed by many different sources. 
Further information onany of them may 
be obtained by writing Bridgeport Brass 
Company, which will gladly refer readers 
to the manufacturer or other source. 





PRODUCTS OF THE BRIDGEPORT BRASS 


Executive Offices: BRIDGEPORT, CONN.—Branch Offices and Warehouses in Principal Cities 


SHEETS, ROLLS, STRIPS— 
Brass, bronze, copper, Duronze*, 
for stamping, deep drawing, forming 
and spinning. 

CONDENSER, HEAT EX- 
CHANGER, SUGAR TUBES— 
For steam surface condensers, heat ex- 
changers, oil refineries, and process 
industries. 

*Trade-name. 


PHONO-ELECTRIC* ALLOYS— 
High-strength bronze trolley, messen- 
ger wire and cable. 


WELDING ROD—For repairing 
cast iron and steel, fabricat 
ing silicon bronze tanks. 


LEDRITE* ROD—For 
making automatic screw ma- 
chine products. 


piping. 


La 


BRASS 


= 


Established 1865 


COMPANY 


COPPER WATER TUBE — For 


plumbing, heating, underground 


DURONZE ALLOYS — High- 
strength silicon bronzes for cor- 
rosion-resistant connectors, 
marine hardware; hot rolled 
sheets for tanks, boilers, 
heaters, flues, ducts, flashings. 


BRASS, BRONZE, DURONZE 
WIRE — For cap and machine screws, 
wood screws, rivets, bolts, nuts. 


FABRICATING SERVICE DEPT. 
—Engineering staff, special equipment 
for making parts or complete items. 


BRASS AND COPPER PIPE— 


‘*Plumrite’’* for plumbing, under- 
ground and industrial services. 


Note: Bridgeport products are supplied in accordance with existing priority regulations. 
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Small Ordnance Components, 
Generator Brushes, Hard Carbide Tool Materials, Ore Briquettes 





Iron Gears, Porous 


Manufacture by tabletting or compressing metal powders is a rapid process . . . fully 
automatic . . . faster by far than most metal forming operations. It is widely applicable, 
producing intricate as well as simple parts . . . a method that is constantly being put to 
profitable new uses. 


@® Parts are completely formed, ready for sintering, in a single operation 
@ Dimensions are accurate 


®@ Density is readily controlied .. . to obtain either high porosity in porous bearings or the 
perfect density required in hard carbide tools 


®@ Production rates are high, varying with size and character of the piece, up to several 
hundred per minute 


@ Copper motor brushes, for example, are formed at rates of 10 to 50 or more per minute 


For many years we have worked closely with engineers on research and development work 
in powder metallurgy . . . have developed automatic presses, standard and ‘‘special’’ models, 
with up to 8” die fill, to compress powdered metals into parts up to 4” dia., to form 
tablets or ‘cakes’ 
minute. 


up to 10” dia., to produce chemical catalysts at rates of thousands per 


We recently published a new 48-page illustrated catalog which 
shows hundreds of parts made by tabletting, more than 24 
standard and “special” presses for powder metallurgy and other 
tabletting operations, contains specifications, information on 
selection and use of equipment and other engineering data. 


Write for a copy of this catalog, No. 41-T. Or, if our engineering and 
laboratory facilities may help, we shall be glad to answer specific inquiries. 


F. J. STOKES MACHINE COMPANY 
5972 Tabor Road Olney P. O. 


Philadelphia, Pa. 


Bearings, 


Model “S” Press, a general 
purpose machine, applies 30 
tons pressure. Output up to 
35 pieces per minute. 


Representatives in New York, Chicago, Cincinnati, St. Louis, Cleveland, Detroit 


Pacific Coast Representative: L. H. Butcher Company, Inc. 
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ONDUCTIVITY 


A SUPERIOR COPPER 
FOR ALL PURPOSES 
OFHC Copper conforms to the A.S.T.A, Specification for electrolytic copper 


wirebars, cakes, etc., B5-27 with regard to metal content and resistivity, and 
is free from cuprous oxide. 


oF 


REG. U.S. PAT. OFF. 











OFHC Copper is characterized by its freedom from casting defects and its 
bar-for-bar uniformity. Its freedom from oxygen results in great ductility 
and toughness as evidenced by its high reduction of area and resistance to 
impact. OFHC Copper withstands more working in hard condition when 
tensile strength is greatest, making it especially suited for products subjected 
to severe fabricating or service conditions. 








SALES OFFICE 
THE AMERICAN METAL COMPANY, LTD. 


6! Broadway, New York, N 
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THE SCOMET ENGINEERING CO. 


420 Lexington Ave., New York, N. Y. 





WHEN YOU NEED 





STA 


TO CORROSION 
HEAT AND ABRASION 


You'll find these properties in INDIUM—the Practical COMMERCIAL 
METAL FOR ALLOYING AND PLATING. 

INDIUM—as a Plating Medium—is deposited electrolytically on a re- 
quired surface . . . Subsequent heat treating DIFFUSES IT into the metal, 
making it : part of the actual surface itself—thus, INDIUM can never 
chip eel! 

INDIUM—as an Alloying Element—is daily proving its stamina in the 





bearings of the new line of WHITE Super Power TRUCKS... Here 


INDIUM demonstrates its remarkable ability to stand up under the 
corrosive action of mineral acids in the oil, heavy-load drag and high- 
speed heat. 


® We urge you to write for the facts about INDIUM today! , 





Sales Office and Laboratory 805 Watson Place, Utica, N. Y. 
Research and Development Office 60 East 42nd Street, N. Y. C. 


|; THE INDIUM CORPORATION OF AMERICA 
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cross heads; and a 
body. 

It is imperative that the general metal 
thickness of the castings be constant, and 
only one casting section can be run in a 
foundry without changing the metal analy- 
sis. Cooperation with the designer will 
overcome the first drawback. 

Also castings should not be specified in a 
higher-than-necessary grade. It is not eco- 
nomical to specify a 65,000 Ib. iron with 
expensive or critical alloys when a sound 


15,000-lb. iron will do the job adequately. 
-Tl. Blakiston, Jnst. British Foundrymen, 
Adv. Copy No. 752, June 20, 1942, 14 pn 


Columbium or Titanium in 
Chromium-Molybdenum Steel 


Condensed from 
"Oil & Gas Journal” 


250-ton extrusion press 


Either columbium or titanium added to 
a steel of 5 Cr, Mo type reduces hard 
ening after both air-cooling and welding 
Both form carbides and the solubility of 
the carbides is low at heat-treating te: 
peratures. The carbon is thus rendered 
active and for temperatures up to 1800 
deg. F. the effect is to decrease the carbon 


content to less than 0.05 per cent. 
The ASTM specification for chro 
oly+-titanium, now being revised, v 
require a minimum content of titanium 


four times the carbon and a maximum of 
0.70 per cent. Maximum carbon is to be 
0.12 per cent. The present specification 
for 5 Cr, Mo-+-Cb requires a columbiim 
content of 8-10 times the carbon. 

To reduce the hardness of pressure 
sistance welds and spot welds with 25 
Cr-12 Ni below 200 Brinell, heat tr. at- 
ment is necessary but if the proper amc int 
of columbium or titanium is present, «he 
stabilized steel can be air-cooled f: m 
1500 to 1750 deg. F. instead of the s ow 
controlled cooling at a rate not faster ‘.an 
50 deg. F. per hr. 

In the evaluation of the influence of 
these two alloying elements on high-'cm- 
perature strength 2 different heat t:cat- 
ments were considered—annealing and ‘em- 
pering. In the annealed conditions the 
steels possess a Brinell hardness below 150, 
while after the normalizing and tempering 
treatment the hardness of 5 Cr, Mo-+-Ti 
is 143 and that of 5 Cr, Mo+Cb is 170. 

Regardless of the heat treatment the 
values for the rupture strength of 5 Cr, 
Mo-+-Ti are inferior to 5 Cr, Mo at tem- 
peratures ranging from 900 to 1500 deg. F. 
After both heat treatments the columbium 
type is superior to 5 Cr, Mo at 1,200 deg. 
F. while the same is true at 1,000 deg. 
F. only after the normalizing and temper- 
ing treatment. 

Heat treatment does, therefore, have an 
influence on the rupture strength of the 
columbium modification but does not on 
the titanium type. Neither heat treatment 
has any influence on the creep strength 
of 5 Cr, Mo+Ti steel. 

The addition of titanium reduces the 
strength at 1,200 deg. F. but is without 
influence at 1,000 deg. Columbium ad- 
ditions improve the creep strength with 
the degree of improvement being more 
pronounced after the tempering treatment 
than after annealing. 


—C. L. Clark, Oil & Gas J., Vol. 49, Apr. 
2, 1942, p. 39; Apr. 23, 1942, p. 7 


METALS AND ALLOYS 





WIRE 


in coils for spring manufacture; Flat wire, in 
coils or lengths; Tinned binding, for armature 
work; Binding wire (round), dead soft to any 
temper required; Straightened (round), in | 
lengths. | 
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in rolls; Slit sheet metal, tinned both sides 
in various gauges and tempers covering a broad 
range of uses. , 
pe Permopivots for precision instruments in airplanes E L E p H A oS T B R A al D 
have already been tested and proved superior. They 
are tipped with Permometal—a non-corrosive, smooth p ie Oo s p i Oo ie BRONZE 
wear-resisting, non-magnetic precious metals alloy with 
a low coefficient of friction. vy 
Aviation instrument pivots and contacts, phonograph i 
auuditn, tong Wie foastsin pan wpomase facs a tow The Phosphor Bronze Smelting Co. 
of the countless uses of these remarkable alloys. 2208 Washington Ave.. Philadelphia. Pa. 
Write for detailed data. 
“Original Manufacturers of Phosphor 
PERMO PRODUCTS CORP. Bronse in the U. S. A.” 
6425 Ravenswood Ave. Chicago, Hl. Established 1874 
MANUFACTURING METALLURGISTS 
YS DOU Sheets - Wire - Rods - Rope - Ingots - Castings - Bushings 
| THERMOSTATIC BI-METALS | 
’ “ a. ' &. ~ \ 
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e ELECTRICAL CONTACTS 1 
: IN AT A DeWITT OPERATED HOTEL | 
: 1 
n In s h » 1. | : age 10 
: 4, ad Cubators or Interceptors | 
: THE HOLLENDEN ; War rage one Le a and re for 
thermostatic bi-metals and special electrical contacts; uses 
[[- 
In Columbus In Lancaster, 0. demanding the most exacting requirements. * Today, The 
‘ THE NEIL HOUSE THE LANCASTER H. A. Wilson Company offers a wider variety of specialized 
| thermometals of high and low temperature types than ever 
e 
“ In Akron In Corning, Nv. Y. before. Also a series of resistance bi-metals (from 24 to 440 
at THE MAYFLOWER THE BARON STEUBEN ohms, per sq. mil, it.) be W ilco electrical contact alloys are ) 
h available in Silver, Platinum, Gold, Tungsten, Metal Powder 
The Hotels that Check with Every Trave! Standard Groups. Wilco Aeralloy is the outstanding aircraft magneto 
contact alloy. 
Ie THEO, DeWITT PRESIDENT re one ggaee 
ut . 
‘ H 
The H. A. WILSON CO. | 
re 
. 105 CHESTNUT ST., NEWARK, N. J. | 
Branches: Chicago and Detroit it 
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Control and Instrumentation @ X-ray and Magnetic Inspection e Spectro- 
graphic and Photoelastic Analysis ¢ Corrosion- and Wear-Testing © Ex- 
amination of Coatings, Surface Measurements © Metallographic Struc- 
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Aircraft Strain-Gage Technique 
Condensed from "S.A.E. Journal” 


Strain-gage technique is of interest uc 
cause the greatest aid to increased pro- 
duction is to simplify the original design. 
Accelerated progress in the solution of 
structural design problems has been made 
possible by the use of electrical resistance 
strain-gage apparatus. 

The equipment consists of resistance 
units of fine wire cemented to the stressed 
surface under investigation and connected 
in a suitable bridge circuit. The cross- 
section, hence the resistance of the gage 
unit, is varied by the elongations or con- 
tractions to which it is subjected. The re- 
sulting unbalance of the bridge circuit 
is simplified by electronic means and re- 
corded by suitable equipment: a recording 
oscillograph, if the tests are dynamic, and 
stylus recorders or simple visual meter 
readings if static. 

Mechanical strain gages produce good 
results, usually only under laboratory con- 
ditions. In actual aircraft work, their use 
is limited because of difficulties of installa- 
tion and of recording rapid variation of 
stresses. 

Electrical gage units are small and, with 
suitable associated apparatus, are remote 
reading and self-recording. For each typ« 
of stress, there is a special most-suitab! 
use of the gage units. 


Types of Stress 

In all work a strain and not a stre 
is being measured and Poisson's ratio ci 
rections must be made wherever stresses 
not parallel to the axis of the gage exis: 
A true indication of the average ax 
stress and of the true axial load in 
member is best obtained by the use of 
number of gages so interconnected that 
average of the stresses imposed on all the 
gages is read. 

A comparison of a stress-strain curve 
dicated by electrical gage equipment, with 
curves determined by more customary 
means, shows that the gages are suitable 
for proof tests and flight-test work in which 
yield stresses are not exceeded for 24ST 
dural or equivalent, and for steel up to 
ultimate tensile strengths of the order of 
125,000 lbs. per sq. in. For flight-test 
work or static proof tests on aluminum 
alloys, the range is satisfactory. 

The permissible upper limit is not high 
enough to permit direct simple use beyond 
the yield stresses in destruction-test work. 
For investigations on the more highly heat- 
treated steels, it is sometimes possible to 
widen the apparent useful range by taking 
advantage of preload stresses that may ex- 
ist. 

Where a varying stress distribution is 
known to exist, it may be determined by 
a number of individual gages located at 
critical points. From these data, a plot 
of the stress distribution across the sec 
tion may be made, and bending and direct 
stresses isolated subsequently. 

If bending stresses are the sole concern, 
two gages are used on opposite sides of a 
bending member, interconnected in a single 
circuit so that the total stress differential ~ 
is indicated. This is ideal when the prob- 
lem is such that the determination of @ — 
total bending differenital stress is satisfac ~ 


tory. 
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With the direction and magnituae or 
the principal stresses unknown, it is pos- 
sible to determine the complete state of 
stress on a surface if a sufficient number 
of strains directionally disposed at suf- 
ficiently large angles to each other are 
known. The use of three gages, each form- 
ing an angle of 60 deg. with the other, 
in the shape of a delta, is best. 

The result sought is the determination 
of the direction and magnitude of the prin- 
From this any components, 
such as the shearing stresses, may be es- 


tablished. 


cipal stresses. 


Technique 


Unless it is known that buckling will 





For 
High Temperatures 








Send for Catalog F-241 tor Complete Details 


TECHNICAL SUPPLY CO. 
1936-42 Fifth Ave. 
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not occur, deltas are installed back to back. 
When that is not feasible, it is possible 
to install two deltas on the same side of 
the sheet. Accuracy is gained by installing 
the three gages in as small a pattern 
as possible. 

Except in total bending differential ap- 
plications, dummy gages are used to bal- 
unce the resistance of the gage unit itself 
against an identical resistance. They must 
be mounted on metal, which is not itself 
stressed, and has the same composition 
as the metal being investigated. 

In static tests of complete airplanes, or 
tests made in flight, installation wiring 
problems must be held to a _ reasonable 
scale. In flight, the number of channels 
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available simultaneously is restricted and 
means must be provided to switch from one 
to another. 

This equipment may be put to other 
uses. Accelerometer pickups may be used 
simultaneously with strain gages. Both 
are ideal vibration pickups. Pressure vi- 
brations in a hydraulic line may be picked 
up by a strain gage; landing wheel ro- 
tational speed indicated; spatial deflec- 
tions measured. 


Applications 


Typical problems to which these meth- 
ods may be applied are: the distribution 
of direct and torsional shear stresses in a 
multi-spar stressed skin wing; the shear 
lag problem arising from the shear de- 
flection which corresponds to the shear 
stresses in the wing covering; the sub- 
stantiation of the broad assumption that the 
simple bending theory applies to a beam 
of the complicated cross-section of a typi 
cal multi-spar cantilever wing; the na 
ture of the transfer of load between th« 
wing and fuselage at their intersection; the 
nature and seriousness of oscillations in th 
aircraft structure. 

Difficulties involved are technical ones 
due to incomplete development of equi; 
ment—and human ones—arising from t! 
need of careful planning, organization, ar 
patience. There must be sufficient und 
standing to recognize misinformation, a1 
lyze it and repeat the process until s 
isfactory results are achieved. 

The application of this technique is 
cheap or easy. The most serious prob! 
may well be that of limiting these me 
ods to applications reasonably sure to | 
duce directly useful information. 


C. R. Strang, S. A. E. Jour 
August 1942, pp. 346- 


Radium Radiography of Castings 


Condensed from "“A.S.T.M. Bulletin’ 


With suitable exploitation of the en 
sion characteristics of non-screen film, 
dium radiography provides a highly sut- 
isfactory method for examination of sicel 
and non-ferrous metal castings from ' 
to 6 in. thick. 

The first step is to segregate castings 
into three groups, based on the degree 
to which detrimental secondary radiation 
will be present in the radiographic image 
of each casting. The groups are desig- 
nated as (1) ‘“‘well-blocked” castings, (2) 
“moderately blocked’’ castings, and (3) 
“badly blocked” castings. 

Usually, radium radiography is the most 
reliable method of examining this third 
group, where the shapes are such that 
in addition to the back scatter problem, 
forward transmitted scatter from thin sec- 
tions of castings undercuts into the image 
of thick sections remote from the film, 
preventing a sensitive examination of thick 
sections. 

If X-rays are used they must be heavily 
filtered to approximate a monochromatic 
beam of hard rays. A thick front lead 
screen is essential to reduce both obtuse 
scatter and the softer radiation scattered 
by the steel. 
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| ODAY, precision testing machines have become real production 
tools . . . tools that foretell success or failure for vital war materials. 


Because the name RIEHLE stands for America’s oldest manufacturers 
of testing machines, it has meant their logical acceptance from the first 
moment industry linked speed with accurate testing. Riehle Machines 
are making an important contribution in our present battle of produc- 
tion, proving repeatedly, in wartime as in peacetime, that 

““ONE TEST IS WORTH A THOUSAND EXPERT OPINIONS. 


Model P-3 (illustrated at left) Universal type machine expressly 
designed to speed up routine tension testing of wire, strips, sheets 
and light bars. One hand wheel control. Five scale ranges. Open 
gripping heads at convenient height. Capacities up to 30,000 pounds. 


| | } | | | } TESTING 
| : | om MACHINES 
Division of American Machine and Metals, Inc., East Moline, Illinois 


rr . . . 
One test is worth a thousand expert opinions” 


UNIVERSAL MACHINES FOR TENSION, COMPRESSION AND TRANSVERSE TESTING @ IMPACT TESTERS e 
VICKERS HARDNESS MACHINES @ BRINNELL HARDNESS TESTERS AND MEASURING INSTRUMENTS 
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When using the non-screen film for 
radium rays, the emulsion contrast in- 
creases continuously up to a film density 
of over 5.0, and is maintained to densities 
of over 10.0. Hence a great improve- 
ment in sensitivity can be gained by us- 
ing high film densities. 

As to the viewing box, it is necessary 
to use the highest practical brightness 
in a box especially designed. It is neces- 
sary to reduce the area of the box until 
only the dense portions of the film are 
illuminated. 

Excessive heat in the form of infra-red 
radiation will destroy the radiograph. The 
cheapest, most convenient way to get high 
light-to-heat ratio and high brightness is 
to use Photoflood lamps. White paint 
is preferable to metal reflectors. For high 
intensity boxes, one must filter the light 
or limit viewing time to a few seconds. 

In the radiographs of many castings 
there are large low-density images of thick 
sections, together with small areas of high 
density images of thin sections. The edges 
of tilted castings often constitute effectively 
thin sections of this type. 

The operator attempts to include all 
sections in one film, or use two films. 
One is bad because thick areas are un- 
derexposed. Two may be produced either 
separately, one short and one long ex- 
posure, as in X-ray practice, or in the 
same cassette, as in radium practice. Each 
is wasteful when the thin section occu- 
pies only a small area of one film. Mul- 


tiple film casettes, though satisfactory, are 
cumbersome. 

To deal with small areas of density 
greater than 5.0, emulsion is stripped from 
one side of the film, reducing density to 
half. A stripping tank is made with 
wooden walls and legs and 4 in. plate 
glass bottom. A viewing box is built under 
the glass. A slide carries light stops be- 
tween the box and tank. Two inches of 
water is put in the tank. Lamps of the 
box warm the water to 75 deg. F. 

Suitable films are taken from_ the 
processing tank and, still on film hangers, 
are viewed under water in the stripping 
tank. Areas denser than 4.0 are viewed 
over a small stop; then the emulsion is 
carefully removed from the films’ upper 
side. A razor blade serves as a stripping 
tool. Next, the film is dried. 

Complete images of defects that con- 
tinue into thin sections can be viewed 
at one time. 

For large castings, by combining the 
two-film three-lead screen technique with 
the stripping process one radium ex- 
posure shows up an enormous range of 
metal thickness. A single exposure is 
convenient where the radiographer places 
films in position at the day’s end, remov- 
ing them next morning. 

It is unlikely that any marked increase 
in radium radiography sensitivity will be 
provided by future increases in emulsion 
contrast, though it may increase speed. The 
conception that radium is a useful inspec- 





tion tool only for great thickness of metal 
must be abandoned. It is satisfactory for 
as thin as %& in. 


—L. W. Ball, A. S. T. M. Bulletin, 
No. 116, May 1942, pp. 29-32. 


Metallography of High Test Iron 
Condensed from “The Iron Age” 


Grinding and polishing techniques have 
been developed to obtain true micro and 
macro structural characteristics of ordinary 
gray irons and Meehanite iron in both the 
etched and unetched condition. 

Meehanite metal was cut to convenient 
size and ground to a flat surface on a 
wheel, and then ground successively through 
a series of emery papers. Scratches on 
the specimen should be very fine and uni- 
form. Graphite flakes are covered with 
film of flowed metal which prevents them 
from being torn out during polishing. 

Polishing is done by using ‘‘selvyt’’ cloth 
impregnated with magnesium oxide or 
“shamva”’ paste. During polishing the 
specimen is rotated in the opposite dire: 
tion to that of the wheel. 

After final grinding with No. 000 pape: 
the specimen is polished for Y to 1 mir 
It is washed and dried with alcohol, and 
etched in 4% nitric acid. 

Graphite flakes under the microscope a 
pear dove gray. However it is difficult 
transfer this tone quality to the pho 
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TEST.— 


The KING PORTABLE 
BRINELL is an all around 
Brinnell Tester, stationary as 
well as portable. Its PORTA- 
BILITY makes it indispensable 
for large parts and for saving 
time. 


Throat 4” deep 
Gap 10” high — Wet, 26 Ib. 


ANDREW KING 
NARBERTH, PENNA. 





PORTABLE 
BRINELL 


The Portable Brinell that puts a load of 
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“ROCKWELL” 


HARDNESS TESTER 





W hen we put our Trade Mark— 
“ROCKWELL” — on a hardness 
| tester, you are assured of its quality 
as to both precision and durability. 


| 743 E. 143rd St., 
New York, N. Y. 
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Accurate Stress-Strain Records 


Olsen 120,000 Ib. hydraulic universal testing machine E-O Type Balancing Machine for Plastics Testing 
with independent mechanical weighing unit. Machine Small Rotating Parts The Plastiversal is the new universal testing machine 
arranged with 60” vertical clearance and 30” clear- Automatic indicator shows position of unbalance as designed especially for plastics. This and other Olsen 
ance between screws —- automatic dial indicator —_ well as necessary correction factor. Adjustable to Plastics testing equipment for impact, flow, distortion 
Dessich aaa wy co 735° 5 mtg be various diameters and parts of varying weight. The and stiffness testing are fully described in Bulletin 
ocageapgeeMaice ss Ei py Ae pe ato model shown balances supercharger impellers — in No. 23 recently published. Write for copy on company 
Bionic high Magnification recorder laden tron service, these parts operate at 30,000 to 40,000 r.p.m. letterhead. 

stress strain diagrams. 
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| ULOLIN pycancine 
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» AIRCRAFT INDUSTRY dace, 
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“rankshaft Balancing 


S-Type © ancing Machine for aircraft crankshafts 
and pro. \ler shafts. For use with either single or 
two tho. crankshafts and indicates the exact 
angle ond amount of unbalance in the member. 
Unbolance shown on graduvated compensator, di- 
rectly in ounce inches — no calibration necessary. 
Simple in construction and operation, 
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ease of operation of just such testing and 


balancing equipment as shown here. 





The Olsen complete line of testing and bal- 
ancing machines is playing a vital part in air- 
craft production. Choose Olsen for precision 


and speed 


TINIUS OLSEN TESTING MACHINE CO. 


510 N. TWELFTH ST., PHILADELPHIA, PENNSYLVANIA 


Western Representative 
PACIFIC SCIENTIFIC COMPANY Checks Safety Factors 
Olsen Change-0- Matic of Flying Fortress Material 
Impact Testing — from Izod to Charpy Ss N > SAN FRANCISCO * SEATTLE Olsen Universal shown tests spot welded 
to Tension Impact with a twist of the Boeing Aircraft Specimen strips up to 5,000 


wrench. No anvils to remove — no test- , eS b Ibs. by applying a load until parent metal 
ing tools to replace — automatic brake = surrounding weld breaks away. Here is fast, 


— Wiite for Bulletin No. 22. A labora- accurate, convenient operation. Write for 
i " letterhead f 
tory essential that is unmatched for sim- Proving every day that the value of testing de- Bulletin No. 50 on company letterhead for 


Olsen Universal data. 
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RE-CRYSTALLIZED ALUMINA] | 


Vessels and Tubes of Special Advan- 
tage for the Fusion of Many Metals 


THERMAL ALUMINA WARE, in 
the form of ymbustion boats 
crucibles, tubes and other industrial pieces is finding increasing usefulness in metallurgi- 
-al laboratories for the fusion of a number of metals . . . Composed of pure re-crystal- 
lized alumina, this new ware is suitable for working temperatures up to 1950°C. and 
may be wound directly for electrical heating 
Thermal Alumina Ware is unaffected by reducing gases at high temperatures and i 
high purity (99.9% AjisOs) indicates its particular usefulness in applications wher 
pure resultant product—free from contamination by the containing vessel—is of pz 
mount importance 
Thermal Alumina laboratory vessels are obtainable direct from 
the manufacturer or through dealers in laboratory supplies. 


Write for Bulletin 26 





THE THERMAL SYNDICATE, LTD. 
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HARDNESS 
TESTER for 
SOFT METALS 
and PLASTICS 


The IMPRESSOR is a 
small, easily-carried in- 
strument which is ex- 
tremely convenient to 
use. By simply pressing 
the spring-loaded in- 
dentor point against 
the surface, the relative 
hardness of the mate- 
rial is immediately in- 
dicated on the dial. 
Comes packed in a fit- 
ted case, as shown 
below, appropriate for 
carrying or storage. 


THE 








Impressor 


For use on aluminum, aluminum alloys, 
and other “‘soft”’ metals, as well as plastics, 
hard rubber, and the like. Widely used 
in airplane and other war goods plants. 
Complete information and prices will be 
furnished promptly on request. 


BARBER-COLMAN 


COMPANY . 
ROCKFORD « ILLINOIS 


graphic plate, and it has beén customary 
to note black graphite flakes in an unetched 
white matrix or in an etched background 
of pearlite. 


Accordingly the usual yellow-green filter 
was used. By use of backed plate in 
which halation is eliminated, actual visual] 
appearance of properly polished specimen 
can be transferred to negative. By use of 
No. 4A20 glossy paper good prints were 
made. 

To ascertain the effect of pouring tem- 
perature on tensile strength of type GA 
Meehanite, studies were made on changes 
in macrostructure of the iron. Visual 
studies were satisfactory but it was diffi- 
cult adequately to reproduce in _ photo- 
graphic form the characteristics visually 
noted. ; 

With reproductions of etched sections 
within range of 1 to 10 diameters good 
results were obtained using Bausch and 
Lomb micro Tessars with vertical illumina- 
tion. For reproduction of graphite distri- 
bution observed in unetched samples at 
about 10 diameters, the optimum condi- 
tion was found in using low power Zeiss 
Neophot metallograph. 

To make similar comparisons between 
pouring temperature and etched miacro- 
structure of Meehanite a study of etching 
reagents and etching technique was ma 
This alloy is free from dendritic cementit 
so that etching reagents used for wl 
irons are ineffective for “ development 
macropattern. 

The etching procedure developed by 
authors consisted in rough grinding 
grit Nos. 80, 120, 240 and 320, prio 
etching in the following manner: (1) 
gm. ammonium persulphate in 100 c 
water, specimen swabbed for 15 min.; 

1.5 gm. potassium iodide added 
swabbed for 10 min.; (3) 1.5 
mercuric chloride added and swabbed {or 
5 min.; and (4) 15 cc. sulphuric d, 
swabbing continued for 5 min. The spod- 
men was washed in water and dried with 
alcohol. Results were good and a ar 
picture of primary structure could be scen 
by visual examination. 

Arbitration bars of type GA Meehanite 
were cast from progressively lower pout- 
ing temperatures. Tensile specimens were 
machined according to ASTM _ standard 
for gray iron, 0.505 diam. and 1 in. gage 
length. Bars were poured at 2700, 2530 
and 2390 deg. F. 

Transverse-etched macrostructures in the 
first specimens revealed a primary dendri- 
tic structure. The casting made from the 
highest pouring temperature showed the 
highest tensile strength, and showed den- 
drite formation in the peripheral part of 
the bar. 

In the bar poured at the lowest tem- 
perature, a ‘‘macrostructureless” feature 
(freedom from dendritic pattern) is ob- 
tained. Poured at slightly higher tempera- 
ture, the dendritic pattern is confined to 
the center. 


In the case of GA Meehanite high cast 
ing temperature gives the most fully de 
veloped dendritic structure and results im 
optimum tensile properties. 

—Charles R. Austin & M. M. Lipnick, 
Iron Age, Vol. 149, May 7, 1942, DP 
72-74; May 14, 1942, pp. 58-61, 129-130. 
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